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(54) 1H-IMIDAZ0PYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives r^resented by 
the following general fonnula or salts thereof: 




wherein R^ represents hydrogen atom, hy^roxfi group, 
an alkyl group, a cycloalkyi group, styryl group, or an 
aryl group; R2 represents hydrogen atom, an allcyl 
group, a halogen atom, hydroxy! group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocydic or heterocyclic ring which may be substi- 
tuted; R3 represents a saturated nitrogen-containing 
hetefccycite group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
In which a cytokine is mediated. 
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Description 

Technical Field 

5 [00011 The present Invention relates to novel 1 H-lmldazopyrldlne derivatives or salts thereof which have a potent 
Inhibitory action against production of tumor necrotizing factor (TNF) or lnterieukln-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, In which a cytoicine such as TNF, 
IL-1 Is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic demoatitls, contact dermatitis, asthma, sepsis, septic shoclc. various autoimmune diseases [autolmnmjne 

to hemic diseases (e.g., hemolytic anemia, anaplastic anemia, Idiopathic thrombocythemia, etc.), autoimmune Intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chrDnic hepatitis, myasthenia gravis, psoriasis, interstitial pulntonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectious cachexia and the like. 

15 

Background Art 

[0002] Some compounds having IH-imldazoquinoiine structure are known which are analogous to the compounds 
of the present Invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-iml- 

20 dazo[4.5-c]-qulnollne, Japanese Patent Unexamined Publication (KOKAi) No. Sho 60-123488/1985 discloses 1*lso- 
butyl-1 l-l-imidazo[4,5-c]quinoline-4-amlne (general name: imlqulmod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-dlethy!amlnoettiyl)-1 H-lmidazo[4,5-c]qui- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imldazopyridine derivatives as those 
according to ttie present invention have never been known so far. 

23 [0003] Moreover, tiie aforementioned imlqulmod has been known to have an inducing action of a few kinds of cy- 
tokines such as Interferon (IFN), TNF, IL-1 and ttie like, which Is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1H-lmldazopyridine derivatives or IH-imldazoqulnoiine derivatives having an Inhibitory action 
against production of TNF or IL-1 . which action is totally opposite to ttiose taught by ttte aforementioned prior arts, 
have never been known so far. 

so 

Disclosure of the invention 

[0004] An object of ttie present invention is to provide novel compounds which have excellent inhibitory acttons 
against production of cytokines such as TNF and lL-1 and the like are useful as medicaments. 
33 [0005] The inventors of the present invention ntade Intensive studies to achieve the object. As a result, they found 
novel 1H-lmldazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-I and 
achieved the present Invention. 

[0006] The present Invention ttius relates to novel 1 H-lmWazopyridlne derivatives represenled by the following gen- 
eral fomiuia (I) or salts thereof: 

40 



43 




SO Wherein represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, a 
cycioalkyi group which may be substituted, a styryl group whteh may be substituted, or an aryl group which may have 
one or more substituents; R2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
whk:h may be substituted; ring A represents a homocydic or heterocyclte ring whteh may be substituted with one or 

55 mora alkyl groups, alkoxyl groups, or halogen atoms; P^ represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided ttiat, when R^ represents unsubstttuted 
plperidino group, at least one of R^ and R^ is not hydrogen atom. 

[0007] According to ttie second embodiment of the present Invention, ttiere are provided novel 1 H-lmidazopyridlne 
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. derfvatlves represented by the followlrtg general formula (II) or salts thereof: 




wherein R^, R2, ring A and m have the same meanings as those defined above; represents hydrogen atom, an alkyl 
group, benzyl group, trtphenylmethyl group, an alkanoyi group which may be substituted, an alkoxycarbonyl group, 
benzyloxycaitonyt group, a thiocarbamoyi group whk:h may be substituted, an alkanesulfbnyl group, a benzenesutfonyt 
group whteh may be substituted, or amldlno group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an Integer of from 0 to 2. 
[00081 - According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general fomiulas (1) and (II), the compounds wherein ring A Is a benzene ring or a 
thlophene ring, or the salts thereof. 

[0009] According to another aspect, there Is provided a medicament which comprises as an active Ingredient the 
compound represented by the aforementioned general fonnula (1) or (I I), or a pharmacologically acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals Including humans, In which 
a cytokine such as TNF, IL-1 Is mediated, whtoh include chronic Inflammatory diseases (e.g.. rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic deonatltls, contact denmatltis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemla, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis. Crohn's disease, etc.), autoimmune comeltis (e.g.. kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic eryttiematodes, multiple chondritis, pachydenrtla, active chronic hepatitis, myasthenia gravis, pso- 
riasis, Interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectious cachexia and the like. 
[0010] According to a hjrther aspect, there are provided a use of the compound represented by the aforementioned 
general fomfiula (1) or (II), or a phannacologlcally acceptable salt ttiereof for the manufacture of the aforementioned 
medfcament; and a method for the preventive or therapeutic treatment of diseases In which a cytokine such as TNF, 
IL-I is mediated, which comprises the step of administering a preventively or ttierapeuticafly effective amount of the 
compound represented by the aforementioned general fomfiula (I) or (II), or a phamnacologlcally acceptable salt thereof 
to a mammal including a human. In addition, tiie present Invention provides an Inhibitor against production of tumor 
necrotizing factor {TNF) or lnterieukln-1 (IL-1) whteh comprises as an active Ingredient tiie compound represented by 
the aforementioned general fonnula (I) or (il), or a pharmacologically acceptable salt thereof. 

Best Mode for Canylng Out the Invention 

[0011] Specifks explanations of ttie compounds of ttie aforementioned general fomiulas (1) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (11) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group which may have spedfto substituents as 
R3 among ttie compounds represented by tiie aforementioned general fonnula (1). However, the scope of the present 
Invention Is not Hmited to the compounds represented by the aforementioned general fomiula (II), and It should be 
understood ttiat any compounds having as R^ a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall wtthln tiie scope of the present Invention. 

[0012] In tiie aforementioned general fomiulas (I) and (II), examples of the alkyi group represented by R^ R2 or R^ 
Include, for example, mettiyl group, ettiyl group, n-prepyl group^ Isopropyl group, n-butyl group, isobu^ ^up. sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyt group, n-hexyl group and ttie like. 
[0013] Examples of thecycloalkyl group represented by Ri include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and ttie like. Examples of the aryl group represented by R^ 
Include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group. 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazlnyl 
group. 2-pyrimidinyl group. 4-pyrlmldlnyI group, 5-pyrimidlnyl group, pyrazinyi group. 2-furyl group, 3-fuiyl group, 
2-thlenyl group, 3-ttilenyl group. 1i>yrrolyl group, 2-pyn'olyl group, 3-pyrrolyl group, 1-lmidazolyl group. 2-lmldazolyl 
group. 4.|midazolyl group, 1 -pyrazolyl group. S^iyrazolyl group. 4-pyra20lyl group, 5-pyrazolyl group. 2-oxazolyi group. 
4K)xazolyl group. 3-lsoxazolyl group. 4-isoxazolyl group, 5-isoxazolyl group, 2-ttilazolyl group. 4-ttilazolyl group, 6-th|. 
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azolyl group. 3-l«rtWa2olyl group, 4-l8othlazolyl group. S-lsothiazolyl group. 1 ,2.3-trla2ol-1-yl group 1 2 S-trlazoM «i 
group. 1.2.3.trtazol-S-yl group. 1.2.4.triazol-1.yl group. 1.2.4-tria20iJ.yl group 1.2.44rtoo -ITflroi i JSSI 

[0014] Examples of the halogen atom represented by include, for exainple fluorine atom Aterin-Tm h!^ . 

atom, and Iodine atom Exarnples of the amino group which may have o^S suSS^tsth t^^^^^^^^^^ 

R2 include for example, amino group, methylamino group, ethylamino group, n-propylamino group isoproSlnJ 

group.cycteprwlamlnogroup.cydobutylamlnogroup.cycto^^^^ 

^^ZL 8™"P- f g"'"?. pyndylamino group. 4^dyh,et^y2;ino group. beSLnTSp 

meftoxybenzylaminogroup.rilbenzylamino group and the like. Examples of the cycOc amino Broup%pro«Sb?l? 

S lite ''«'^y*»-^"-1.*^'«eP'"-t-y' 8n>up. morphoimo grou'p. 45*,;orj;iiSl gro£ 

(1) and ( I) fnclude. for example, benzene ring, cydopentene ring, cyclohexene ring, cycioheptene ring cvdooctene 

Z T^^^TZXT'^.'''^','^' Py^'"* ""9' W^'STe ring' thtezote rini 

ring, azeplne nng and the like. Examples of the alkyi group which may be substituted on the hwnocvdk: orhrte^^ 

nng include, for example, methyl group, ethyl group, n-propyl grouj. Isopropyl Soi"JJuS iiSSo 

pies of the aikoxyi group whteh may be substituted on the saw ring indude.fbrexa™^^^ 

™ Z^^m'' "^"""^V group, isobutoxy group, sec-butoxy group tert^SgroupT^ntZ; 

Jir^rsre"^""''''""^^ 

WmJr„r 9«"«™' m. the saturated nltrogen^ontalnlng heterocydte group roprosented 

StttlrsZrsft^S T'^I'^T'T^ ^'""^ group whteh has one or ,^re ntoo^n Som! iTj^n 

orsulfur atoms as rt,gs»nstltutlng 
E)ampie8lndude1-azMdlnylgroup.2-azlridinylgroup,1^etWinylgroup.2-^^^^ S-azetkflnviflrouDiZ" 
SSralf IT'S 8-"P-/-pyrrolidlnyl group, pymzoL!^ 'group, imidio'ldlnyl gCJSSnS'X 
2i^ridy1 group. 3i)iperidyl group. 4^iperidyl group, l-plperazinyl group, 2-piperazinyl group hexalwdro-IH-Korin' 
STh 4:K;I'^-^^'"-'-?T' ^-«^y*»-1H-azepin.lyl gro^^^e^e^Hi^S^'J^Z- 
S^6^^]h1^»:^^.^7''' •'«f»'y'l"'-1H-1.4^«epin-2^ group. hexahydro.1H-1.4XeSniyl gro? 

E' 3;""°""»7'^°""y SToup. 4-thlomorphollnyl group. S-lsoxazoiidinyl group. 3-l80tt,lazolidinyi grouo li JIw 

r.SiiSitSrllSlr''" group andSllke. and^roSlSL^u'psS^^ 

exampte.3-plperidylgroup.4DiperkJylgroup.1-plperazinylgroup.2.piperazinyl group S-pvrrolWImrlarours^ptML 
group^ 3-«e«dl„y| g„up. z^orphollnyl group. 2-thlomorpholinyl group and ZZ ^'^"^^^'^'^^"^ 

^^J'JZtSTTT'?^ general fomiula (11). examples of the alkanoyi group which may be substituted that Is 

ZTll '""^y ^'^'y' 9™"P- P^«'P'«nyl ^up. n-butyvl group. isSSgroup 

vateryl group, isovaieryl group, pivaloyi group, fluoraacetyl group, difiuoroacelyf group Wtuo^oaStS on^ 

r^^'nlT "1'"!^°"^'^ «»««yoarbonyl group, n-propoxyal^onyl gr^up. Isoprolw- 

teobutoxycartwnyl group. sec*utoxyca,^,^roup tit-bUoxSSl 
s^SJZSr? 9™V' "■h«V««2«*<'ny' group and the like. Examples of the Wc^amoyi gS^hS 

™ ^rT.'' '^J' ''^P"' 8">"P. methytthioc^^oyTgroup. 

SSSSl^-^ "-P"Wthlocart,amoyt group, teopropylthlocarbamoyi group, n Wwiloca/bamoyl group 
teobu^iocaAamoyl group. 8ec4)utylthlocart«moyi group, tert-butyithlocaibamil TO airf thelS^ bSS 5 
the alkanesuifonyl group represented by R* include, for example, rnethaneaulforjl Sup irtwnZJ^^ 
propanesulfonyl group, n-butanesulfonyl group and the Oka. "•"■^"'""yi group, ethanesuHonyl group, n- 

respecttolhesubstltutlngfelnding position of thetema the aiyl group- the 

™^ sub8tltuteft,lnd at any position on a substltutBbiertwndabie element 

foTJLTcli Thlirr^ ? substituted" or "which may have substltutents.- the substltuent may be any griup so 
and When two or more substltuents exist, they may be the same or dtrferent Examples include halogen atorns such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; ailcyl groups such as methyl group, ethyl group, 
n-propyi group, isopropyi group, n-butyl group, isobutyi group, sec-butyl group, tert-butyt group, n-pentyl group, iso- 
pentyl group, neopentyl group, and n-hexyi group; trifluoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

5 n-butoxy group, tsobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamlno group, ethylamino group, n-propytamlno 
group, isopropylamino group, cyclopropylamino group, cyclobutyiamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anllino group, pyiidyiamino group, benzylamino group, diben- 
zyiamino group, acetylamino group, trifluoroacetylamino group, tert-butoxycartonylamino group, benzyloxycarbo- 

10 nylamino group, benzhydryiamino group, and triphenytmethyiamino group; f omiyi group; alkanoyl groups such as acetyl 
group, proplonyl group, n-butyryl group, Isobutyryl group, valeryl group, isovaleryl group, pivaloyi group, fluoroacetyt 
group, difluoroacetyt group, trifluoroacetyl group, chloroacetyl group, dichtoroacetyl group, and trichloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyi group, n-propoxycarbonyl group, Isopropox- 
ycarbonyl group, n-butoxycartonyt group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

15 group, n-pentyioxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methyicarbamoyi group, ethyicarbarnoyi group, n-propylcarbamoyt group, isopropylcar- 
bamoyi group, n-butytcarbamoyi group, isobutylcarbamoyi group, sec-butylcarbamoyi group, and tert-butylcarbamoyi 
group; thlocarbamoyl group; alkylthlocarbamoyl groups such as methytthiocarbamoyl group, ethytthlocarbamoyi group, 
n-propylthiocarbamoyi group, isopropytthiocarbamoyi group, n-butytthlocarbamoyi group, isobutytthlocarbamoyi 

so group, sec-butylthiocarbamoyi group, and tert-butytthlocarbamoyt group; amidlno group; altcylthlo groups such as meth- 
ytthlo group; allcanesutfinyl groups such as methanesulflnyl group; alkanesulfonyl groups such as methanesulfonyl 
groi^, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arytsutfonyl groups such as p- 
toluenesulfonyt group, p-mstho)^enzenesulfonyl group, and p-fluorobenzenesutfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

29 suifamoyl group; oxo group; hydroxylmlno group; allcoxyimino groups such as methoxylmino group, ethoxylmino group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedioxy group and the like. 

[0020] The compounds represented by the aforementioned general fonmulas (I) and (10 of the present Invention can 
be converted into salts, preferably, phannacologicalty acceptable salts, if desired; or free bases can be generated from 
the resulting salts. 

so [0021] Examples of the salts, preferably, the pharniacologlcally acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (11) of the present Invention Include add-addltlon salts, for example, sails 

with mineral acids such as hydrochloric acid, hydrobromic acid, hydrolodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetto acid, propionic acid, butyric acid, fomiic acid, valeric acid, maleic add. 
tumeric acid, citric acid, oxalic acid, malic acid, succinic acid, lactic add, methanesutfonic add, ethanesutfonlc add, 
35 benzenesutfonk: acid, p-toiuenesutfonic add, mandelic add, 1 0-camphorsutfonic add, tartaric add, stearic add, glu- 
conic acid, nicotinic acid, trlfluoroacetlc acid, and benzok: add. 

[0022] Among the compounds represented by the aforementioned general fomnulas (I) and (II) of the present Inven- 
tton, optical Isomers may exist for compounds having asymmetrte carbons. These optical acth/e compounds and mbc* 

tures thereof fail within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general fonnulas (I) and (II) orthe salts thereof according 
to the present invention can exist as any crystalline forni depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. 

[0024] Preferred compounds of the present bivention Include, for example, the following compounds and salts there- 

49 of; however, the present invention Is not limited to these examples: 

(1) 4-chloro-1-(2-(4-plperidyi)6thy1]-1H-imidazo[4.5-c]quinoiine; 

(2) 4.B-dk:hioro*1 -[2>(4-ptperidy1)ethyi]-1 H-lmldazo[4.5-c]quinoiine; 

(3) 4-chioro-6-methyl-1*[2-(4-piperidyi)ethyi]-1 H-imidazo[4.5<]quinollne; 

50 (4) 4-chloro-8«methoxy-1 -[2-(4-piperidyi)ethyf]-1 iH-imldazo[4.5<c]qulnoline; 

(5) 4-chloro-2-phenyl-1-[2 -(4-plperidyl)ethylh1H-imidazo[4.5-clquinoline; 

(6) 4.8-dichioro-2-phenyl-1 -{2-(4-plperidyl)ethyi]-1H-lmidazo[4.5-c]quinoline; 

(7) 4-chloro-8-methyl-2-phenyM -[2-(4-piperidyOethyl]-1 H-lmidazo[4,5 -c]quinoiine; 

(8) 4-chtoro-8-methoxy-2-phenyl-1 -[2-(4-piperidyi)ethyl>1 H-lmldazo[4.5-c]qulnoline; 
55 (9) 4-chloro-1 -[2-(4-plperidyl)ethyl]-2-trifluoromethyi-1 H-imldazo[4,5-clquinoline; 

(1 0) 4,8*dichloro-1 -[2H[4-piperidyl)ethyi]-2 -trtfluoromethyi-l H*imidazo[4.5-c]qulnollne; 

(11) 4<hloro-8-methyl-1-{2-(4i3ipertdyQethyq-2-trifluorometh^^ 

(1 2) 4-chloro-8-methoxy-1 -[2-(4i)lperiGiyl)ethyl]-2-trifluoromethyl-1 H-tmldazo[4,5-c]quinoiine; 
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(13) 4-chIoro-2-(4-methylphenyl)-1 -[2-(4-plperldyOethyO-1 H-imIda20[4,5-c]qulno!Ine; 

(14) 4-chloro-2-(4HTiethoxyphenyOO'[2-(4-plperidyl)ethyl]-1H'imidazo[4,5-c]q 

(15) 4-chloro-2-(4-fluorophenyO-1 -[2-(4-plperidyl)ethyll-1 H-lmlda2o[4,5-c]qulnoline; 

(16) 4-chlorD-1-^ -(4i)iperidyl)e%l]-2-(4-triftuoromemytphenyl)-1M 

(1 7) 4-chloro-2-(2-f uryl)-1 *[2*(4-piperidyl)ethylh1 H-lmlda20[4,S-c]quinollne; 

(1 8) 4-chloro-1 -[2-(4-plp8ridyl)ethyl]-2-{2-thlenyl)-1 H-lmldazo[4.5-c]quinollne; 

(1 9) 4-chloro-2-{2-lmldazolyl)-1 -[2-{4-plperidyOethyf]-1 H-lmida2o(4,5-c]qulnoline; 

(20) 4-ch!oro-1 -[2-(4-plperidyl)ethyl]-2-(2-miazolyl)-1 H-lmldazo[4,5-c]qulnollne; 

(21 ) 4-chloro-2-(5-methyl-2-thienyl)-1 -[2-(4-plperldyl)ethyl]-1 H'lmidazo[4.5-c]qulnoline: 

(22) 4^1oro-1 -^-(4i)lpdridyl)ethy1]-2-(2-pyrrolyl)-1 H-imldazo[4.5<c]quinoIine; 

(23) 4-methyl-2-phenyl-H2 -(4-piperidyl)ethyl]-1H-lmlda2o[4,5-c]qulnollne; 

(24) 2-(4-fIuoFophenyl)*4-methyl-1 -[2-(4-pipei1dyl)ethyl>1 H-imidazo[4,5-c]quinolIne; 

(25) 4-methyl-1 -[2-(4-plperidyl)ethyI]-2-(4-trifluoromethylphenyl)-1 H-lmidazo[4,5-c]qulnollne; 

(26) 2-(2-^ury1)-4-methyH -[2-(4-piperidyl)ethyIl-1 H-lmlda2o[4,6-c]qulnoline: 

(27) 4-methyM -[2-(4-plperidyl)ethyll-2-(2-thlerTyl)-1 H-lmlda2o[4^-c]qulnollne; 

(28) 2-(2-imidazolyQ-4-methyt-1 -{2-(4-piperidyl)ethyl]-1 H-imidazp[4,5-c]quinoHne; 

(29) 4-me%l-1 -[2-(4-piperidyQsthyq-2K24hiazotyQ-1 H-imldaz^^^ 

(30) 4-methyl-2-(3-methyl-2-thlenyl).1 -[2-{4-plperidyl)ethy!]-1 H-lmlda2ot4,5-c]qulnollne: 

(31 ) 4-methyl-2-(5-methyl-2-thlenyl)-1 -(2-(4-pip8ridyI)ethyI]-1 H-imlda2o[4,5-c]qulnoline: 

(32) 4-methyl-1-[2-(4-piper{dyf)ethyl]-2-(2-pyrroiyO-1 H-lmidazo[4,5-c]qu!nollne; 

(33) 4-methyl-2-(1 -methyl-2-pyrrolyl)-1 -[2-(4-plper1dyI)ethyIl-1 H-lmidazo[4.5-c]quinollne; 

(34) 4-chloro-6,7,8,9-tetrahydro-2-phenyl-1 -[2-(4-plperidyl)ethyl]-1 H-lmlda20[4,5-c]qulnollne; 

(35) 4-chloio-6,7-dihydro-2-phenyl-1 -t2-(4-plperic^6thyq-1 H-imidazo|5,4-d]cyclopenta[b]pyridlnd; 

(36) 4H^hlorD-2i)henyM-[2-(4-piperidyQethyq-1H-lmidazo[5.4-d]mi8 

(37) 4-chloro-2-phenyt-1 -[2-(3-plperidyl)ethyl]-1 H-lmldazo(4,5-c]quinonne; 

(38) 4-chloro-1 -[2-(2-morphollny!)ethyll-2-phenyH H-imidazo[4,5-c]qulnollne; 

(39) 4-chloro-2-phenyl-1 •[2-(1 -piperazlnyf)ethyq-1 H-imldazo[4,5-c]qulnoline; 

(40) 4,6 J,8,9-pentachloro-2-ethoxymethyl-1 -[2-(4-thiomorphol]nyl)ethyl]-1 H-lmidazo[4,5-c]quinoline; 

(41 ) 4<hloro-6,73»d-tetiBhydro-24iydroxym0thyl-1 -{2-(1 -piperazinyOethylJ-l H-imidazo[5,4-d]cyclohepta[b]pyrid- 
ine; and 

(42) 4-chloro-2*(3-m6thy1-2-thlenyO-H2-(4-piperidyl)8thyl]-1 H-lmidazo[4,5-c]quinollne. 

[0025] The novel 1H-imidazopyi1dine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the connpounds represented by the aforementioned general formula (1) will be given, and it Is obvious that these prep- 
aration methods include the compounds represented by the aforementioned genera) fonmuia (!l). 
[0026] As the first synthetic method of the compounds of the present invention, the following synthetic method can 
be used In accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAi) No. Hei 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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wherein represents hydroxyl group or an alkyi group; represents chlorine atom or an alKyl group; R^' has the 
same meaning as that defined for (except for hydroxyl group); and R^, m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general fonnula (IV) can k>e obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the WkB at a temperature ranging from 0*C to 200*C. 
[0028] In Step 2. the compound of the general formula (V) can be obtained by allowing the compound of the general 
fomiula (iV) to react with an appropriate chlorinating agent, for exampje, phosphoms oxychloride, thionyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachtoride or the like, in the presence or absence of a sohrent such as 
toluene at a temperature ranging from 0*C to 200*C. 

[0029] in Step 3, the compound of the general fonnula (VII) can be obtained by reacting the amine represented by 
the general fonnula (VI) with the compound of the general formula (V) in a solvent such as N.N-dlmethyffomfiamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -1 0*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general fonnula (Vlli) can be obtained by reducing the nitro group In the 
compound of the general fonnula (VI t) accord ng to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladlum/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric add and the like. 

[0031] The reduction can be canled out in a solvent such as water, methanol, ethanol. and tetrahydrofuran, as well 
as a mixed sohrent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general fomiuia (IX) can be obtained by reacting the compound of the general 
fomuila (VIII) with a compound represented by the following general formula (XI), (XII) or (Xlil): 

R^C(0R)3 (XI) 



R^'COX 



(XII) 
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(R^'C0)20 pciii) 

wherein R represents a lower atkyi group; X represents a halogen atom; R^' has the same meaning as that defined for 
5 Ri (except for hydroxyi group), . 

in the presence or absence of a basic catalyst such as triethytamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesuifonic acid, in the presence or absence of a solvent such as N,N-dimethyifomDamide, tetrahydrofuran, ac- 
etonitrlle, xylene and toluene, at a temperature ranging from O^'C to 200*C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general fomiula (IX) can be obtained by 
^0 reacting the compound of the general formula (VIII) with a compound represented by the following general fonfnula 
(XIV): 



15 



30 



R^'CHO (XIV) 



wherein R^' has the same meaning as that defined for R^ (except for hydroxyi group), In the presence of2.3-dichloro- 
5,6-dicyano-1 ,4-benzoqulnone In a soh^ent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from O'C to the reflux temperature of the soWent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general fomiula (X) can be obtained by 
^ reacting the compound of the aforementioned general fomiula (VIII) with a compound represented by the followinjg 
general fonmula (XV): 

R^'COOH (XV) 

wherein R^' has the same meaning as that defined for R^ (except for hydroxyi group). In the presence or absence of 
an add catalyst such as hydrochloric add and sulfuric add, In the presence or absence of a solvent such as N,N- 
dimethylf ormamlde and toluene, at a temperature ranging from 0^*0 to 200'*C. Moreover, when R' represents hydroxyi 
group in the general fomriula (X). the compound of the general formula (iX) can be obtained by canying out chiorination 
In Step 8. 

[0035] The chiorination Is canried out by protecting the compound of the general formula (X), if desired, at the nitrogen 
atom not bound to the {CH^^ group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3, with a protecting group such as alicanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorbiating agent, for example, phosphonjs oxychioride, thionyi chloride, phosgene, oxalyl chloride, phosphorus 
^ pentachloride or the nice In the presence or ekbsence of a sohrent such as toluene at a temperature ranging from 0*C 
to 200*C, and further deprotecting In a conventional manner, If desired, to obtain the compound of the general formula 
(IX) wherein R^ Is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 

40 



43 




wherein R3, R^, m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general fomiula (Vlli) to react together with triphosgene In the pres- 
ence of a base such as triethylamlne and potassium carbonate In a solvent such as 1 ,2-dlchloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N,N-(fimethylformamide and toluene at a temperature ranging from 0*C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the genenaJ formula 
(XVII): 
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wherein Z represents an aromatic ring; the symbol "a" represents an Integer of 1 or 2; and R3, Re. m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general fomiula (IX) which has an aryl group substituted with methylthio group as R^', after protecting, If desired, 
the nitrogen atom not bound to the (CHg)^ group, that is adjacent to the saturated nitrogen-containing heterocyclic 
IS group represented by R3 with a protecting group such as allcanoyi groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[OOaq The oxidation can be canied out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperfaenzoic acid, sodium peilodate, potassium periodata or the 
nice, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chtoroperbenzoic add, osnrtium tetraoxide, njthenium tetraoxide or the Wke, in a solvent such as tetrahy- 
drofuran. 1,4-dioxane, 1,2-dichioroethane, methanol, acetone, and water, as wail as a mixed solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a soh^ent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
^ (I) wherein R2 is hydroxy! group can be obtained by allowing a compound of the general fomiula (I) wherein R* is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a tennperature ranging from O^C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as f omite 
add, acetic acid, and trlfiuoroacetlc acid, and mineral adds such as hydrochloric add, sulfuric add, and hydrobromic 
acid. Examples of the appropriate base indude, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
90 metal such as sodium and potassium and of allcallne-earth metal such as magnesium and calcium and the like. Ex- 
amples of the soh^ent Indude, for example, ateohols such as methanol, ethanol and n-propanol. N,N-dimethylfbrma- 
mide, 1 ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present Inventton, the compound of the general formula 
(1) wherein R^ is fluorine atom, bromine atom or iodine atom and W is R^' can be obtained by allowing a compound 

38 which is obtained by reacting the compound of the general ftormula (I) wherein R2 Is chlorine atom and R^ is R^' or 
wherein R2 is hydroxyl group and is R1* with trifluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal hallde (e.g. , potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium Iodide, etc.) In an aprotlc solvent such as dlmethylsulfoxlde, N. 
N-dlmethyiformamide, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

^ phosphonlum bromide, hexadecyltrfbutytphosphonlum bromUe. and 1 8-crown-6 at a temperature ranging from O^C to 
the reflux temperature of a solvent. 

[0041] In the sbcth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I), wherein R3 Is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent [CH^fJ^ group Is deprotected, can be obtained by subjecting the compound of the general fomiula (I). 
^ wherein R^ is a saturated nitrogen-containing heterocydic group having a protecting group such as aikanoyi groups, 
alkoxycarbonyt groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
Weoup, to deprotection with an add or alkali, orto catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an add or alkali can be carried out with an appropriate add or base in the presence 
so or absence of a cation scavenger such as anisole and thioanlsole In a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1.4-dloxane, methanol, ethanol, n-propanol, N,N- 
dlmethyiformamlde, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used Include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethandic solution of hydrogen chlo- 
ride, sulfuric add. hydrobromic add, trifluoroacetic acid, methanesuifonlc acid, p-toiuenesulfonic add. fonnte add, 
» acette add and the like. Examples of the base Include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be canied out at a temperature ranging from O'C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be canied out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent In water, an alcohol such' as methanol, ethanol and n-propanol. and acetic 
acid, as well as a mixed solvent thereof In the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm2. 

5 [00441 In the seventh synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R2 Is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (1) wherein R2 is chlorine atom with a phenol derivative which may be substituted In the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N.N- 
dimethylformamlde and toluene at a temperature ranging from 0*C to 200*C. 
to [0045] In the eighth synthetic method of the compounds of the present Invention , the compound of the general fomiula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of the general fomiula (I) wherein R2 is 
phenoxy group which may be substituted, that Is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate In the presence or absence of a sohrent such as N.N-dlmethylfforrnamide and toluene at a temper- 
ature ranging from 0*C to 200*C. 
f « [0046] In the ninth synthetic method of the compounds of the present Invention, the compound of the general fbmiute 
(I) wherein is amino group which may have one or two substituents or a cyclic amino group whteh may be substituted 
can be obtained by subjecting the compound of the general fomula (1) wherein R2 Is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethyiamine, potassium carbonate and sodium hydride In the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride. 
1,2-dlchlroethane, N.N-dlmethylfomiamlde. 1,4-dioxane, tetrahydrofuran and toluene at a temperature ranging fnwn 
0*C to 200*C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present Invention, the compound of the general fomiula 
(I) wherein R* Is amino group can be obtained by subjecting the compound of the general formula (I) wherein R2 is 
benzylamino group, dibenzylamino group, or p-methoxybenzytamino group, which Is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (1) wherein R2 Is p-methoxybenzylamino group to deprotection using an add. 

[0048] The catalytic reduction can be carried out with a metai catalyst such as palladlunVcarbon and Peariman's 
reagent In a solvent such as alcohols Including methanol and ethanol. and water, as well as a mixed soh^ent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent In the presence or absence of 
an acid such as hydrochloric acid, acetic acid and fomnte acid, ammonium formate, cyciohexene, and cyclohexadlene 
under a pressure ranging from nonnal pressure to 200 kg^cnrt^. The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesulfonk: add In a solvent such 
as alcohols indudlng methanol and ethanol, methylene chloride, 1.2-dlchloroethane, 1,4-dtoxane, tetrahydrofuran, 

3s toluene, and N.N-dlmethylformamlde In the presence or absence of a cation scavenger such as anisole and thloanlsole 
at a temperature ranging from 0*C to the reflux temperature of a soWent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
fomiula (I) wherein Is a saturated nitrogen-containing heterocydlc group which Is substituted with oxo group can 
be obtained by reacting the compound of the general fonnula (I) wherein R3 is a saturated nitrogen-containing hete- 
40 rocydic group which is substituted with ethylenedloxy group, with an acid such as hydrochloric add. an ethyl acetate 
solution of hydrogen chloride, an ethanolk: solution of hydrogen chloride, sulfuric add. hydrobromic add, trifluoroacetic 
acid, p-toluenesulfonic acid, formte acid and acette acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1.4-dk)xane, tetrahydrofuran, methanol, ethanol. n-propanol and N.N-dimethylformamide, or a 
water-containing sohrent thereof at a temperature ranging from O^C to 200*C. 
4S [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an alkoxylmino group can be obtained by reacting the compound of the general fonnula (I) wherein R^ Is a 
saturated nitrogen-containing heterocydto group which is substituted with oxo group, that is obtained by the eleventh 
synthetk: method, with a compound represented by the following general formula (XVIIl): 



20 



25 



SO 



53 



R^-o^gHg pcviii) 

wherein R^ represents hydrogen atom or an alkyi group. 

In the presence or absence of a base such as triethyiamine, diisopropylethylamlne. sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Indudlng methanol, ethanol 
and n-propanoi. N,N-dimethylfbnfnamlde, 1 .4-dloxane. tetrahydrofuran, and toluene at a temperature ranging from O'C 
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to the reflux temperature of a solvent. 

[0051] In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein is hydrogen atom can be obtained by subjecting the compound of the general fomiuia (t) wherein 
R2 Is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon In the presence 
5 or absence of an add such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanoi 
or a water*containing solvent thereof under nomnal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 

formula (I), wherein is a saturated nitrogen-containing heterocyclic group having an appropriate substltuent on the 
fo nitrogen atom which Is not bound to the adjacent (CH2)m 9roup> can be obtained by reacting an appropriate reagent 

with the compound of the general fonnula (I) wherein R3 Is a saturated nitrogen-containing heterocyclic group not 

having a protecting group on the nitrogen atom which is not bound to the adjacent (CH2)„ group. 

[0053] The reaction can be canled out in the presence or absence of a soh^ent such as N,N-dlmethytfon7iamide. 

methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dIchloroethane, 1 ,4-dioxane, methanol, eth- 
f5 anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 

amine and potassium carbonate at a temperature ranging from 0*C to 200*C. 

[0054] Examples of the appropriate reagent Include, for example, alkyi halldes, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydrytchlorlde. a mixture of fonnlc acid and fonnnalin, acetyl chloride, acetic anhydride, trifluoroacetic anhy- 
dride, benzoyl chloride, benzyl chiorocarbonate, ethyl chlorocarbonate, di-tert-butyl dicarbonate, sodium cyanate, alkyi 
so isocyanates, sodium thiocyanate, alkyi isothlocyanates, 1H-pyrazole-1-carboxamldlne, methanesulfonyl chloride, p- 
toluenesulTonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, aikylurethanes. thlourethanes, aikytth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present Inventton, the compound of the general 
formula (I), wherein R^ is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

25 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CHs)^ group, can be obtained 
by reacting the compound of the general formula (I) wherein R^ is a saturated nitrogen-containing heterocyclic group : 
substituted with an alkyi group or benzyl group on the nitrogen atom which is not bound to the adjacent (CHs)^ O^up 
with an alkyi chlorocarbonate or benzyl chlorocarisonata in the presence or absence of a sohrent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamlne and potassium carbonate at a tenr)- 

30 perature ranging from 0*C to 200*C. 

[0056] Some of the compounds represented by the general fonnulas (111) to (VIII) which are starting materials or 
synthetk^ intermediates In the preparations of the compounds of the present Invention are known compounds, which 
are disclosed In, for example, Journal of Medtolnal Chemistry. Vol. 18, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40. p. 1779 (1997): International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments wh ich comprise as an active ingredlentthe novel 1 H-lmldazopyridine derivative represented 
by the aforementioned general fonnula (1) or (11) or a salt thereof are generally administered as oral preparations in the 
toms of capsules, tablets, fine granules, granules, powdens, syrups, dry syrups and the like, or as parenteral prepa- 

40 rations in the fomis of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations. 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
phanmsffiologicatly and phamiaceuticatly acceptable additives. For example, In the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclplents such as lactose, D-mannitol. com stanch, and crystalline 
cellulose; disintegrators such as carboxymethylcellulose and carboxymetiiyiceltulose calcium; binders such as hydrbx- 

^ ypropylcellulose, hydroxypropylmethykiellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropylmethylceilulose. sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, phannaceutlcal Ingredients may be used 
such as solublOzers or solubillzing aids which may constitute aqueous preparations or those dlssoh^ed upon use such 
as distilled water for injection, physiologicai saline, and propylene glycol; pH modifiers such as inorganic or organic 

80 acids or bases; Isotonldties such assodlum chloride, glucose, arid glycerin; stabilizers and the like; and In eye ointments 
and demnal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton doth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0.1 to 1 .000 mg In oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
55 which may depend on the symptoms of the patient The aforementtoned dose can be administered once a day or 
several times a day as divided portions. However, it Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples. However, 
the scope of the present Invention is not limited to these examples. 

[0060] The abbreviations In the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boo, teit-butoxycarbonyl; 
Ac. acetyl; Ms, methanesulfonyl; Ts. p-toluenesutfbnyl: Me, methyl; Et. ethyl; n-Bu. n-butyl. 

Reference example 1 

Ethyl N-trlphenylmethyl-4-piperldlnecarboxylate 

[0061] To a solution of 76.5 g of ethyl Isonlpecotate and 81 .5 ml of triethylamine In 750 ml of methylene chloride. 
1 49 g of tr^yhenylmethyl chloride divided in three portions was added portlonwise at room temperature, and the mixtu re 
was stlnred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively wfth water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with dilsopropyl ether, and the precipitated crystals were collected by filtration and washed 
with dilsopropyl ether to give 1 84 g of pale yellow crystals. Recrystalilzatlon from ethanol gave coloriess prisms having 
the melting point of from 147.5 to 148.5"C. 



Elemental analysis for C2;H29N02 


Calculated % 
Found % 


C, 81.17; 
C. 81.19; 


H. 7.32; 
H.7.22: 


N. 3.51 
N. 3.44 



Reference example 2 
N-Triphenylmethyl-4-plperidlnemethanol 

[0062] To a suspension of 1 0.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenylmethyl-4-plperidine-carboxylate In 400 ml of dried tetrahydrofuran was added dropwise under ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooiing. An insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to ghra a coloriess solid. 
The coloriess solid was washed with methanol to give 84.2 g of coloriess oystals. RecrystaOization from methanol 
gave coloriess crystals having the melting point of from 92 to 99S*C. 



Elemental analysis for C25H27NO 


Calculated % 
Found % 


C. 83.99; 
C. 83.79; 


H. 7.61; 
H.7.74; 


N. 3.92 
N, 3.94 



[0063] In accordance with the method of Reference «cample 2. the compound of Reference example 3 was obtained. 

Reference example 3 

N-Triphenylmethyl-4-plperidineethanol 

[0064] 

Appearance: coloriess liquid 

NMRspectmm 5 (CDCyppm: 1.26(1H.bnB), 1 .36(2H,brB), 1.45-1.58(4H,m), 1.67{2H.d. J=12H2), 3.05(2H.br8), 
3.74(2H,t,J=6Hz), 7.14(3H,tJ=7.5Hz), 7.24(8H,t,J«7.5Hz), 7.46(6H*rs) 
IR spectrum V (llq.)cm-^: 3416 
Mass spectrum nVz: 371 (M-^) 
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Reference example 4 

(NTriphenylmethyM-pipertdyOmethylmethanesuffonate 

5 [0065] To a solution of 84.0 g of N4riphenylmethyl^plperidlnemethanol and 36.2 ml of triethylamine In 420 ml of 
dried tetrahydrofuran. 1 8.3 ml of methanesulf onyl chloride was added dropwise under ice-cooiing, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of Isopropanol and methanol, and the precipitated crystals were col- 

to lected by filtration and washed with methanol to give 90.4 g of colorless crystals. Recrystalllzation from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134*C. 





Elemental analysis for CgeHsgNOsS 


13 


Calculated % 


C, 71.69; 


H, 6.71; 


N, 3.22 




Found % 


C, 71.68; 


H. 6.47; 


3.19 



[0066] I n accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Trfphenylmethy1-4-piperldyqethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 
Reciystaillzetlon solvent: methanol - diethyl ether 
mp:111.5-114»C 



Elemental analysis forC27H3^N03S 


Calculated % 
Found % 


C, 72.13; 
0. 72.03; 


H. 6.95; 
H.7.12; 


N, 3.12 
N. 3.14 



Reference example 6 
4-Azldomethyl-N-triphenylmethylplperidine 

[0068] A suspension of 60.0 g of (N-tr^henylmethyl-4i)lperldyl)methyl methanesulfonate and 1 7.9 g of sodium azlde 
In 300 ml of dried N.N-dlmethyl-formamWe was stirred at 70*0 for 17 hours. After the reaction, an Insotubte matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of coloriess crystals. 
Recrystalllzation from a mixture of methanol and diethyl ether gave coloriess crystals having the melting point of from 
103.5 to 105.5*0. 



Elemental analysis for C2sH2aN4 


Calculated % 
Found % 


C. 78^; 
C. 78.45; 


H, 6.85{ 
H,6.74; 


N, 14.65 
N, 14.82 



Reference example 7 

tert-Butyt 2-(2-azldoethyO-1 -piperidlnecarisoxylate 

38 

[0069] To a solution of 467 g of tert-butyl 2-(2-hydroxyethyl)-1 -plperidine<»rboxylate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyi chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added %vlth water and extracted with 
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diethyl ether. The extract was washed successively with water and' saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of coloriess crystals. And then, 22.9 g 
of sodium azide and 220 ml of N ,N-dlm6thylfonnamide were added to the resulting crystals, and the mixture was stin-ed 
at 70*C for 4 hours. Aflerthe reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed suceessiveiy with water and 
saturated brine, and dried, and then the solvent was evaporated to gNe 43.2 g of a yellow liquid. 

NMR spectrum 6 (DMSO-de)ppm: 1. 20-1 .32{1H.m),1.40(9H.s),1. 48-1 .58(5H.m),1. 60-1 .68(1 H.m),1 .88-1 .96(1 H. 
m),2.71 -2.78(1 H,m),3.28(2H.t,J=6.5H2),3.80-3.B6(1 H,m),4.1 9-4.25(1 H.m) 
10 IR spectrum v(liq.)cm-i: 2104.1692 

Reference example 8 

4-0x0-1 -plperidineacetonitrile 

13 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrile and 
57.0 mi of dilsopropylethylamine in 250 ml of tetrahydrofuran was reffuxed for 1 0 hours. After the reaction, an Insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencartionate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the sohrant was evaporated to give 
so brown crystals. The crystals were washed with a mixture ethyl acetate and n-heptane to give 1 5.7 g of pate brown 
crystals. 

mn spectrum 5 (CDCyppm: 2,53(4H,t.J=6H2).2.91 (4H.t,J=6Hz),3.e8(2H,8) 
IR spectrum v (KBr)cnri: 2232,1714 
25 Mass spectrum rvtz: 1 36(M-') 

[0071] lnaccordancewtththemethodofReferenceexampie8,thecompoundofRererenceexanipie9wa8obtained. s 
Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1 -plperidineacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystallization soh/ent: methanol 
mp: 147-148»C 



40 


Elemental analysis for C^2^i^^2 




Calculated % 


C, 60.23; 


H, 8.84; 


N. 17.56 




Found % 


C. 60.08; 


H. 8.63; 


N, 17.55 



Reference example 10 



N-Trfphenylmethyl-4-plperidineaeetonltrfle 

[0073] A suspension of 90.4 g of (N-triphenylmethyl-4-plperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dimethylsulfoxide was stirred at 90*C for 5 hours. The reaction mixture 
was added with water and extracted with sthyi acetate. The extract was washed successively with water and saturated 
brine, and dried, and the soh^ent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of coloriess crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139»a 

55 
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Elemental analysis for C2eH26N2 


Calculated % 
Found % 


C, 85.21; 
C, 85.35; 


H, 7.15; 
H.7.26: 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0. the compounds of Reference examples 1 1 through 
13 were obtained. 



Referenoe 
exainplo 




Phyaieal proparties 
(RasrystaHization advenO 


11 




ealcrleaa cryatala (MeOH-EM» 

tap.tSBJS-'ttOJB^ 

Bementai analyria far Oxfiigjng 
Calod. %: C, 85^: H. 7.42; N. 7^6 
Found %: C. 85^1; H. JJSti K 7^ 


12 




coiariaaa priama Qao^iO-n-Haptane) 
inp.48-48'^ 

Bameirtal analyaia tor O^JUg^i^ 
Calod. «: C. 64.26; H. 8.9S; N, 12.48 
Foiaid %i C. 64111: H. N. 12.35 


13 




ooloriaaa oryatria Qa»-PraO} 

Bamantal analyaia for CiiHnl^Oa 
Calod. «: C, 58.38; H. BJ02; H. 12.38 
Found %: C. 58.31; H, BSiV. H. 12.37 



Reference example 14 
NTi1phenytmethyt-4-plper1dlneacetic acid 

[007q A suspension of 21 .2 g of N-trlphenylmethyl4-plperldlneacetonltrlle. 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric add under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric add solution. The precipitated 
crystals were collected t>y filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystalltzatlon from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for C2sH27N02 


Calculated % 
Found % 


C.81.01; 
C, 60.65; 


H. 7.08; 
H,7.17; 


N. 3.63 
N. 3.70 



IS 
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Reference example 15 

Ethyl N-tiiphenylmethyl-4-plperfclineacelate 

5 [0076] A suspension of 23.6 g of N-trlphenylmethyl-4-plperidineacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N,N-dlmelliylfonnamide was stln-ed at 90*C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 1 66^C. 

10 



Elemental analysis forC^alHa^NOs 


CalculatBd % 
Found % 


C. 81.32; 
C. 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



15 

Reference example 1 6 
4,4-Ethytenedioxy-1 -piperkJtneacetonitrile 

so [0077] A solution of 10.0 g of 4-oxo-1-piperidlneacetonitrile, 22.6 g of ethylene glycol end 0.62 g of anhydrous p- 
toluenesulf onic acid In 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the soh^ent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum S (CDCl3)ppm : 1 .78(4H,t.J=6H2).2.69{4H,t,J=i6H2).3,52(2H.8),3.96{4 H.s) 
IR spectrum v (liq.)cm'i : 2230.1 094 
Mass spectrum mfz: 182(M-^) 

30 

Reference sample 1 7 
4-Aminomethyl-N-triphenylmethy1plper1dlne 

35 [0078] To a suspension of 4.70 g of lithium aluminium hydride in 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyt-N-triphenylmethyiplperldine in 250 mi of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stinBd at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-coollng. An Insoluble matter In the 
mixture was filtered off. and washed with tetrahydrofuran. TTie filtrate and the washings were combined and concen- 

40 trated to ghfe 48.1 g of a colorless liquid. 

NMR spectnjm 6 (CDCyppm: 1.14(1H,br8),1.36(2H.brs).1.48(2H.qd,J=5.2.5Hz),1.68 (2H,d,J=11.5Hz).2.59{2H, 
d,J=6H2),3.10(2H,br8),7.14(3H,t,J=7.5Hz),7.25(6H.t.J»7.5Hz ),7.47(eH,br8) 
IB spectrum v (llq.)cm'i: 3056^8 
45 High resolution nrwss spectmm: Analysis for C^i^izJ^ 

Calculated m^: 356.2252 
Found wlz: 356^0 

50 Reference example 18 

4-(2-Amlnoethyl)-N-tr1phenylmethylpiperldtne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride in 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under ice-coollng, and the mixture 
was stin'ed for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyl-4-pIperidineacetonitriie in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-coollng, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-coollng. An Insoluble nnatter in the mixture was filtered off, and the filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed wtth 
saturated brine, and dried, and the solvent was evaporated to ghre 71 .4 g of a colortesa liquid. 

NMR spectnjm 5 (CDCyppm: 1.1 8(1 H.br5).1.35(2H,brs).1.40(2H,q,J=7.5Hz),1. 48(2 H.qd,J=11.5.3Hz).1.83(2H, 
d,J=11.5Hz),2.67(2H.t.Jo7.5Hz),3.05(2H,br8),7.14(3H.t.J=7.5Hz).7.24(6H,t.J«7,5H2).7.4 

IR spectrum v (liq.)cm-^: 3060,3032 

High resolution mass spectrum: Analysis for C26H3oN2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-AmlnopropyD-N-triphenyimethylplperldlne 
[00811 

Appearance: colorless liquid 

NMR spectrum 6 (DMSCXyppm: 0.95-1 .05(1H,m),1 .1 9-1 .35(6H,m),1 .41 ( 2H,q.J=11 ^Hz).1 ,62(2H.d.J=1 1.5Hz). 

2.47{2H.t.J«6.5Hz),2.93(2H,d.J=11.5Hz),7.16{3H,t.J«7.5Hz).728(6H,t,J«7.5Hz).7.OT^^ 

IR spectrum v (llq.)cm-^ : 2972^920 

Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[00821 A suspension of 43.0 g of tert-butyl 2-(2-a2ldoethyl)-1 -plperidlnecaiboxylate and 2.1 5 g of 5% palladium on 
carbon In 21 5 mi of methanol was catalytksally hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 372 g of a colorless liquid. NMR spectrum 5 (DMSO- 
d6)ppm:1.20-1.30(1H.m).1,38(9H.8).1.45-1.58{4H,m),1.72-1 .82(1H,m)^.34-2.47(2H,m),2,66-2.78(1H.m),3.1B(2H,t, 
J=6Hz),3.78^.86(1H.m),4.13-4.20(1H,m) 
IR spectrum v (llq.)cnTi: 2978,2938,1 892 

Reference example 21 

1-(2-AmlnoethyH.4-«t*iyl»"e«^*®WJperidlne 

[0083] A suspension of 12.7 g of 4,4-ethylenedloxy-1 -piperidlneacetonllrile, 1 .3 ml of Raney nickel and 113 ml of 2% 
methanollc solution of ammonia was catalytically hydrogenated at room temperature under SO atm for 20 hours. After 
the reaction, the catalyst was ftttered off. and the filtrate was concentrated. The resulting pale green liquid was purtfied 
by alumina cohmrn chromatoOTPhy [eii^tlng solvent: ethyl acetate -♦ethyl acetate - methanol (10:1)1 to ghn 10.1 g of 

NMR JJJS'^ (DMSO-typpm : 1.S8(4H.t,J=6Hz),2.37(2H,t,J=8.5Hz),2.42(4H.t,J= eHz).2.S7{2H.t^8.5Hz),3.84 
(4H,8) 

IR spectnjm v (Uq.Jcm-^: 2956,2884.1 094 ^ . , ^ w 

[0084] In accordance wtth the method of Reference example 21 , the compounds of Reference examples 22 through 

25 were obtained. 
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•xampla 




Physteal proportifts 


22 




oolcMioss liquid 

NMR flp0etniniS(DMSO-^pm:1jOZ-1.12(1H,in},1 
.16-1.50(14H.m}.1^lj60(1H4n).1.7a-1J7(1H^}X 
56(2H,tJ=7J5Hz}Z75-2J3(1H.m}J.65-aj8(2H^ 
IR speetnim yQlqJ em*^-298aj2936J692 


23 




bluish creen liquid 

NMR spaotrum S (DMS0-d«)ppm:1 .40(9H^}.1 ^2. 

00(2H^)^a-2.65(tH^U.75-2^0(t H,mU-90-35 

0(4H.ni)^.6D-3^3Hpm) 

IR apoetnini yQiqJ em*^:1700 


24 




darfc grasn liquid 

NMR 8pMtniiiiff(CDGIJppm:1.15(2HJbra).1.45(9H. 
8) J JS-2M(2H^),2M*2^H^).2^2 JOQH,m^ 
Xa0-2JS(4H^}^.40-3.60(2Kiii).4>M(1HJ>r8) 
m speotnim yQiqJ oin-^:3332,1S82 


25 




coloriass liquid 

NMR speotnim 9 (DMSO-d,)ppin:1.39(9H^Xl^-1. 

65(1 HjnAl .69-1 J0(5njnu.47lZriAv^7«5Hz/.3.t3-'3 

^(2lim)^68-3.76(1Kra) 

IR spectrum yQlq J em'^:2972;e976,1696 

opeomQ luuuon 

laV : <e»0.1. DMSO) 



Referenoe example 26 
5J-Olctiloro-6-nltrothleno[3,2-b]pyrldlne 

[0085] A mixture of 24.8 g of 4,5-dihydi^7-hydroxy-6-nltrothieno(32-b]pyiidlne*&Kine and 87 ml of phosphorus ox- 
ychloride was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0:1), and then the solution was poured Into water. An Insoluble matter 
was filtered off, and the organic eoivent layer was separated. Furthermore, the aqueous layer was extractsd with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate • n*hexane (1 :3) as an eluting solvent to give 10.6 g of pale brown crystals. Recrystalilzation from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97*C. 

NMR spectrum 5 (CDCl3)ppm: 7.81 (1 H,d.J^.5Hz), 8.07(1 H.d,J»5.5Hz) 
IR spectrum v (KBr)cm-i: 1540.1368 
Mass spectnim nrVz : 248.250.252(M'f-,g:6:1 ) 

[0088] In accordance with ttie method of Reference example 26. the compounds of Reference examples 27 tiirough 
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axamplft 




Physiofll propofties 
(RsGrysUlOzatfon solveniO 


27 






pale bnwn oryotals 

NMR spectrum 9 (CDCI,)ppm:7.87(1 HAd^BA- 
5Hr).8i)6(lKd,J=9Hz).8^4(1 H J.J=2^H2) 


26 






brnm eryatals 

NMR 8peetramff(0MS(>-4Jppm.2.82(3H3X7.7 
8(1H.dd.J^i2m>J^0(1IU^Hz),Bi)5(1»id^ 
8Hz) 


28 






pale brmm erystato 

NMR «peetnimd(CDCgppRi.4i)1(3H«).7.42(1H 
^.J=:2£Hz),7^5(1H,dd^ZBHi)7J9(1>U,Js8 
Hz) 


30 




yellow efyitalt Gso-ftOH) 
Rip,182-1^% 

Bemental vwlysis for (V^CI|NbOx 
Cdotf, 1: C. 39J7: H. tMi K 17^ 
FNiRd I: a 3847; H. 1J02; N. 17^ 


31 




pale brown plataa Cn llaxana} 
inp.84-e4ire 

Bemental malyala far C^dJUfO^ 
Oalcd. %: a 43.75; H. 3^8; N. 11^ 
Found S: C. 43.77; H. 3JQ2: N. 11.44 


32 


a3c 


pale yeBow plataa (n-Haxaita) 
fflp.945-9&SlC 

Bamantai analyala far CiHtCI,NA 

Ceiod. «: C, 41^. K 2J5d; 12i»2 
Foiaid 1: C. 41.12: H, 2.84; N. 12.01 



Reference example 33 

2-Chloro-3-nltro-4-I2-(N-tr1ph8nylmethyl-4i3lperidyl)ethytamlno]quin 

[0087] To a aolutlon of 22.6 g of 2,4*dichtoro-3-nitroqulnoline and 1 3.0 ml of trfethylamlne in 60 ml of N,N-dimethyl- 
fomiamlde, a aolutlon of 23.0 g of 4-(2-amlnoethyl)-N-tiiphenylmethylpIperidine In 40 ml of N,N-dimethylfomiamIde 
was added dropwise with stining under Ice-cooling. The mixture was stirred at room temperature for 1 hour Th e reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected tyy filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallizatlon from a mixture of 
N,N*dlmethyifomnamlde and ethyl acetate gave yellow crystaia having the melting point of from 223.5 to 231 *C (de- 
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Elemental analysis for C3sH33CIN402 


Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5 J6; 
H.6.B0; 


9.71 
N. 9.82 



[OOSq In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 
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Referenea 
example 


B 




m 


Physical propertlaa 
(Reeryatallization wNent) 


34 


a 




2 


yenow cryavaisvwn||wi|(^80i~rr|V/ 
m|i.1 96^1 895% (decempotHion) 
Qemental analysis for OfJti^fiiJt^Qt 
CaledJk <X 68.74; K BJt7; 9.16 
Found S:C. 68.47: H. 5.31: N. 9.18 


as 


H 




1 


ysliow GiYstaisuytouit~Trir/ 
inp,214.5-229(% (deeompositieii) 
Eismental analysis for QmHuGIVUOs 
Caled J: d 72.52; H. BJSS; N. 9.95 
Feimd S.-C. 7^54; H. 5 J2: li 9M 


36 


H 




3 


yeOow oryatalsuyieurrnse*^sD; 
mp,178w5-183%(deoompesition} 
Bemental «iriy^s for C»H|,C1M40^ 
CakuLX: C, 73.14; a 5 J7; li 9.48 
FSoimd %£ 73.33; H, 6.04; N, 9.36 


37 


H 


•XX 


2 


yellow aryslalsQleOH) 

RIP.128A-129J51C 

Bemental analysis for CbHsiCIN4CH 
CaledJ: C. 65J0I; H. 5.93: NL 13.19 
Found X: a 84JI6; H. 9Mi N. 13.27 


38 


H 




0 


yeuow ciyBvaisiAoiJcv 
mp.l 99-202% (deeorapoaltlon ) 
Bemental miysis fer CnHBClN404 
CalodA: 0. 56M: H. 5.70: N. 13.77 
Foumft: C. 58M; H. 5.89; N. 13.77 
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Referenoa 


B 


W 


Physical propartfas 


s 


ejcampla 


(Raorystailization soivanO 










yallow cry8t8ls(MaOH) 












10 


39 


Ci 


CH 


Qamantal anaiyais for C£,H28ClzN404 
CalcdJ: 0. 53,74; H. 5^; N. 11^4 
FbutidS: C, 53.61 : H. 555; N. 11.67 


15 








yaRawiah arwiga eryataJa (MaOH) 
inp»185-186% 




40 


Ma 


OH 


Bamantal analyaia for CaHBC(N404 


20 








CaldU: C. 58Jie; H, 651; N, 12.48 
Found*: C, 58.72; H. 6.60; N. 1258 










yallomh oranga cryatala OlaOH) 


25 
30 








inp.1835-1845lB 


41 


MaO 


CH 


Bamantal anafyata for pBHaOHtO^ 
CalGd J: 0. 56J3: H, 6^; N. 1255 
Founds: C. 5650; H. 654; N. 1256 










yatiovff cryataia^AcOEIHgl^O) 










inp.1575-161% 


85 


42 


H 


N 


Bamantal anafyaia for Ctol^CIN,04 
CalcdA C, 55.11; H. 651; N. 1857 
Foundl: 0, 55.18; H. 6-10; N. 1558 



40 
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Refsrenee 
example 






Physical properties 
(Reorystallization solvent) 


43 


CI 


'"Ok 


yellow crystaIs(Ao0Et-i8O-Pri0} 
mp,133-134t: 

Benwntal aralysis for Ct\*ixi^H^04 
CMJb C 57 H. 6^6; N. 12J8 
Foumflb 0, 57 J9: H. 6J4: NL 1&85 


44 


Ma 




yellow oiystelstEtOH) 
mp,138--138JlC 

Qementel analyele for PaHnNtO^ 
GttiedS: C. 63.75; H. 7.30; N. 13^2 
Found%: C. 63.70; H. 7.48; N. 13.44 


46 


CI 


Boe 


yettew needlee (AoOEt-rr-Heptene) 
mp.1483-149lB 

Elementel analyeie ffor CstHc7aii404 
CalGd.X: C. 57.98; H. 6JZ6: N. 12J6 
Foundl: C. 58i)4: a 6^7: N. 12J7 


46 


CI 




yellow orystaisCso^tO) 
riP.121-122j5% 

Bementd analysis for CtiHxiCIM404 
CaledJI: C. 57.99; H, 6JK6; N. 12^8 
Foumtt: C. 58J04; 6.32; N. 12J2 


47 


CI 




yellow pnsms UNewti~iso'~rTtU' 
Rip,155-t57% 

Eleimmtal enihrste for CsiHwaNb04 
OalodJb a 55.11; H. 6J01; N, 16J)7 
Foundl: 0, 54J2; li SJ9; H. 16.00 
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Rsferanco 
axample 






Physieal propeitiaa 
(Raorystaflfzation solvant) 


48 


CI 


BodC^X. 


yellow crystals (MaOH) 
mp,17e,5-t77^ 

Elamantal analysis for CayHsCtH^O, 
CafcdJL C. 54J8; H. 5.77; N. 12.82 
Found%: C, 54^5; H. 5.76; N. 12.88 


49 


a 




yallow noodles (AoOEt-iso-Pr^O) 
inpJ5(H150.5% 

Etemantal analysis for CsiHmCIMsO^ 
CalGdJ: C. 56J08; 627; 15 J7 
FounA: C. 55J2: H, 6.19; K 15.59 


50 


Ma 




yellow crystals CAoOEk) 
nipJ51-151J% 

Bamantal analysis for CaHnl404 
CaledJb a 61^; H. 7.27; N. 16 J1 
FoundX: C. 81^; 7.14; N. 16Jt9 


51 


a 




yoflow fins needlee (AeOEHso-PrxO) 
nip,1 19^-123% 

Bomontsi anslyms for CnHt|CIH«04 - 
1/4HsO 

CalcdJI: C, 54.41; H. 5.45; N, 14.10 
FounA: C. 54.80; H, 6.45; N. 14.19 



R*— (CHj), 
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RefBrenaa 
example 




m 


Physical properties 
(Reorystallizstion soivent) 


52 




2 


ysilow pnsms \Mowtr~fr~ncptanei 
inp.121-123% 

Bemantal analysis for C|tHt«CIH403 
OaledJb C. 54.78: H. 5.46; N. 15.97 
FauiuH: C 64.70; K 6.51; N. 15i»3 


53 




2 


#1 ■ II 1 II ■ iMl > M § M WM,M^.^\^^\ 

yeimv ofystals iMeOH/ 
inp,123-124% 

Bementd analysis Ibr CtsHnCINiO, 
CaledJS: C, 53j50; H. SM; N. 16.64 
FouruB: G. SiM: H, 4.94: N. 16.60 


S4 




3 


ysllowiah brown oryslala OMeOH) 
mp,l63-164lC 

Elsmentaf anafysis Ibr CttHttCfN409 
Caled.!: C. 54.78; H, 5.40; K 15^7 
FbumO: C. 54.79; H. 5^6; N. 15J5 


55 


a 


2 


yaifowish brown orystals (MeOH) 
nipJ45-14et) 

Bemantal analyse for Ci«Hi9CIH40s 
CalodJk a 57.40; 5.72; N. 16.73 
FbumB: C, 57.23; H, 5.75; N. 16.74 


8« 




2 


ysiiiiw orysnus wo^rTfMi 
nip.102J-103lC 

Bemantal analyaia for OtiHtiCIN«0^ 
CdedJ: C. 56.16: H. 9M: N. 1747 
FoundK: C. 56.14; H. 5.37; N. 1741 
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Reference 
•xample 




Physical propertiss 
(Recrystallization solvent) 


67 




yellow prism GscrPrsOp^Heptane) 
mp^6-9St 

QementaJ analysis for On^OlN^O^ 
OaJcdJL- C, 57,07; H, 5.9»; N, t3.31 
FoundK: C, 57J04; H, 5^ N, 13^6 

^eeffic rotatioii 

Ea]o»:-97J' 0H).1.DMSO) 


58 




pate yvllow drystab ON0OH) 

Bamental maiysis fer G|,lfMCIN«04 
CdodJ: C 57.48: H 7.12: N. 12.78 
FBundfc C. StM: H. 7.15; N. 12.74 


59 


oic 


red liquid 

NMR ■peotntmd(DIISO-d,)ppin:0.88(2H^,J 
»12.5lte).1itt-1.30{1H,m),1.41(8H.s).lJ«{2H. 
<i.Js12.5Hz)4i>4(2HAiiJin.Js8Hz)Z80-2.72(4 
Hjii}Z78(2HAJ=<Hz)Z93(2H.tJs8Hz)^21(2 
H4^W^.88(ZHAJ»12.5Hz).6^2(1H4^ 

m sp«etruin irOiqO ear*:1888.1S28.1388 


00 


OX 


onnis oryrtris Qso-PrOH) 
nip,l48.5-180% 

BemonW Mtlysis Ibr CuHbCIN404S 
CaledX- C. 51.75: H. &71; N. 12.71 
FoimdS: G. 51 J4: H. 5.80; N. 12j89 



Reference ejcampla 61 

3^lno4HSiloio-44]8-(N-triphenyln(wthyt^lperidyOe«hylan^ 

[0089] To a solution of 6.56g of nlciel chloride hexahydrate and 22.3 ml of methanol in 100 ml of tetrahydrofuran 
2.09 g of sodium borohydrlde was added portlonwise under ice^ooling, and then a suspension of 31 .9 g of 2-ehlORh 
3-nliro-4^2-(N-triphenylmethyl-4-plperldyl)ethylamlnolquinollne In 300 ml of tetrahydrofuran was added to the mixture 
Successively, 6.3S g of sodium borohydrlde dhrided m four portions was added portlonwise, and the mixture was stirred 
^roomtemperaturefor 1 hour. The reaction mixture was added with SO ml of water and an insoluble matter was Altered 
oa, and then the extract was concentrated. Tlie residue was added with water and extracted with ethyl acetate. The 
extract was washed succssalvely with water and saturated brine, and dried, and than the sohrent was evaporated The 
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resulting paJe green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from iso- 
propanoi gave pale green crystals having the melting point of from 116 to 121*0. 



Elemental analysis for C35H35CIN4 


CaJculated% 
Found % 


C. 76.83; 
C. 76.74; 


H, 6.45; 
H, 6.54; 


N, 10.24 
N, 10.17 



fo [0090] In accordance wUh the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



15 




20 



35 



40 



45 



SO 
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RofBrenee 
examplQ 


B 




m 


Physical properties 
CReorystirilizsticin solvent) 


82 


CI 




2 


colorfess crystals (EtOH) 
fflp.197-198^% 

Elsmental analysis for C|st^C(sN4 
CalcdJk C, 7Z2B; H. 5.89; N, 9.83 
FoundX: C, 72.45; H, 8.17; BM 


83 


H 




1 


brawn IlquiiS 

NMR spectnniS<DMSO-dJppm:1^(H1.45(3Hjn),1 

.49(2H.q.J=t1JHz}.1.72(2lid.«f»11J5H2}^.18(2H.tJ 

»7Hz}.4J9(2H.s}A09(1litJ=7Hz).7.14(3H,tU»7J5H 

z}J^7(8HAJ=7JHz>J^7.45(8Hm)J.M(1IUJ=8 

Hi)JJ9(1H4.J=BHz) 

IR spectrum vQkiO cnr^:33S8,3058 


64 


H 




3 


ootorless crystals Qso-PrfO) 
Rip.149-158% 

QamsRlal analysts for Ci$HnCIN4 
Caicd.1l: 77J05; H. 8.85; BM 
Founds: C. 78.83; H. 8J1: N. 9.97 


8S 


H 




2 


brown Iii|yld 

NMR •pMtruina(ODOI|)ppin:1^1J0(3H^.1J0( 
2lia.«l=75Hz).lJB6(ZH.djsllHz).1^HAJ»11H^. 
ZMmi4.J=t tHs)427aHAJ=7£Hz},3.49(2H^).3.7 
8(1H.t.J=7^Hz).4J06C2HJ>r8).72O-7^aWjn),7.45(1 
H.tii.J»8.1JHz}.7.49(1 H.td. Js8.1^Hz},7.74(1H.dd.Js 
8.1.5Hz).7JB9(1liiid.Js8.tSHz} 
IR •pectrum vOiqJ om~'^3eO 
Mass speotnim in/r3»4,39«0r^:1) 
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Roferenoo 
example 


B 


W 


m 


Physical propertiaa 
(ReerystaUizaftion solvent} 


68 


H 


CH 


0 


oelorleee eryeUle (AoOia-ieoi Prfi) 
mp.167*167J5t# 

Bemental analyela for O^Jt^f^Oz 
CaleU: C, 61166: H. 6.69; N. 14J7 
Founds: G. 60.47; H. 6.63; N. 14.81 


67 


CI 


CH 


Z 


colorlees orystale Qeo-PrtO) 
inp,154-1565lC 

Bemental cnatyais for C|iHaCI,H40s 
CalodS: 0. 57.40; a 6.42; N. 12.75 
fomOk C 57.31; H, 6^7; N. 12.89 


68 


Me 


CH 


2 


ooloriees efyatala Qao" Pff 0) 

mp.129-12BS% 

Bemental anafyats for G^IViCMtOx 
CaledJ: a 63J07; H, 7.48; N. 13^7 
Founds: C, 63j02; K, 7j56; N, 13.33 


69 


MeO 


CH 


2 


ooloriees orystale QeoHVsO) 
mp.1403-141lC 

Qementai unlyais fur Ctt^^N40, 
CaiodJI: C. 60.76; H. 7.18; N. 12J8 

Founds: C, 60 J1; H, 7.17; N. 12^1 


70 


H 


N 


2 


brown Dquid 

NIIR epeotrum 6 (CDC^pm:1.14(2liqd.J=1 2^Hz).1.4a- 

1.48(1 1H^),1 JO-1 JO0»im}^67aH,t,Js12Hz)^(2li.t 

^7JHz).4i)7(3HJirs}J.39(1H,ddJ=8J.4.5Hz}^J28(1H4d 

A^.52Hz)3J1(1tidd^^2Hz) 

m apoemim rQIqJ em-^:3344;n28.1694 

Iteee epeotrum m/z:405.4070r^:1> 
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Refsranos 
axampla 






Phystoal properties 
(Recrystafiization solvent} 


71 


CI 




colorless orystale (AeOEt-iso-PrzO) 
mp.l 15.5-1 tet 

Bemantal analysis for CnHaCrfl^Ot 
CalodX: C. 62^9; H, 702; XZM 
FoondX: C, ei.99; 7^; N, 13.73 


72 


Me 




oolorfess etystals Cso-PfxO) 

mp.13Z5-134J% 

QemenUI analysis for CttHssN4qt 
OdedSb C. 68.72: K 8^8; 1457 
Founds: 68 J5; HL 8.65; N. 14.48 


73 


CI 




coloHess pHsnis 

Qso-PrtO-fr4feptana) 

iiip»t06-110% 

Elemental analysis Ibr CsiHaCIN^Os 
CaledS: 62J28; M IJtl; N. 13M 
Fountf: C. 62.18; H. 7.42: M. 13^1 


74 


CI 




oolorteas arystals Oao^tO) 
mp.104-1061C 

Elamental analysis ffsr CViHaCIM^O^ 
GaledS: C. 62.29; H 7.22; N. 13^4 
Founds C, 62.11; H, 7.35; H. 13.79 


75 


Ci 




eoloHess prisms (AoOEt lae-Pr^) 
mp.128-128.5% 

Eiemantal analysis for C10H9CIN1O, 
Caled.%: C, 58.18; H. 6J5; N. 1725 
FoundX: 0. 58.16; H» 6J4; 17.15 



EP1104764A1 



RefBreiwe 
axampls 






Physical preperties 1 
(RaeryBtalBzatiefi soivsnt) 


78 


CI 




iraaii liquid 

NUR speetnmtfCCDCgppin:1M70H,s).1.78( 

2H^.Js6Hz);L68(1H^n)^8(1H^).3^3. 

40(1H.m)4^3J5(1H^,3^3.70<ZH.m)^7 

8-4J»(3H^}.4^7(2HJira).7^7J0(2liin).7^ 

0(1(MJa9JHO.7M(1IU*^7Jniz) 

IR apsebrumyQlq^ en'*i3356.188e 

Man apaebfun in/z:4a8.'W8Qr^:1) 


77 


CI 




hittwii nquid 

MMR spsetnimtf (CDCl0ppm:1.4O-1^5C2H.m) 

.1 .4«(9H,s)Z0l»-2J0S(2H^};L15-2^(2Hjn)Z 

45(2H t.J=S^Hz),2JBIV-2J90(2H.m)^ 35(2H.t. J= 

5.SHz}.3.63(1HJbn).4J4(1HJbre).4.48(1H>r^.7 

.40-7^0C2Hjii}.7^7JOa»iiiO 

IR speotrumvQlqJ cin'*:3356,1694 

Maaa apaotnim iii/z:419.421(M*^:1) 


78 


Ma 




man Hquld 

NMR 8pMtraBia(COCI|)ppm:1j«}-1.eoa(iai} 
.1^(9H3);ZJDe-2.10(2H/nX2.10-2.Z5(2lim);L 

2SQlU,J«8JMs}.3^1HJwi),4.13(2H>a),4^ 
8(1H^).7.3t(iat.J>«JHd^>l4(1H.t.Js8J8H 
SX7JB8(1 lid..»«SHi).7J1(1HA>t"aSHt) 
IR spaetnimyaiqj eni'^:3352,1704 
Mass spaetnim m/ziSK(ft) 
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Rsferancv 
oxampto 




m 


Physical proparties 
(RaenratallCxation solvonO 


79 


Boe 


2 


colorlass plates (AoOEt-iao-PrjO) 
nip.1O4-t05% 

Bementit analysis lor CnHtrCII^Os 
Calod.S: 81^ H. 6.96; N. 14.33 
FounA: C, 61.48; H. 8J1: N. 14w35 

Spaeifio rotation 

[0flD~:-20.8* (o^.l. DMSO) 


80 




2 


coloriess orystais Gso^sO) 
mp.98.5-88% 

Efomeiital analysis for O^Sgfi^O^ 
CalodV: C, 58^8; H, 8^8; N. 15.44 
FoundX: C. 58.30; a 8.87: 15.30 


81 




2 


eoiorissa orystais (AoOl^ 
mp,126-128% 

Qflinsntal analysis for Ct,Hx,CIN40 
CalodJfc: C, 5930; H. 8.60; N. 17.48 
FoundX: 0. 58.71; H. 8^7; N, 17J2 


82 




2 


vslkniiish hniHm liainil 

miR 8psotnjniA(COCt,}ppm:2.48(2H.tJ=^z).2J50 
-2.80(4H,m)^a0-3.4Q(ZlUn)A75-3.85(4H^)d4^8(1 
HJ>rs).430(2H.brB)J.44(1H.td.J=8.5.1Hz}.7.48(1H,til 
.J^.5.1 Hz).7,88(1 HM^£AHziJJB\ (1 H.dcU=8.6. 
IHz) 

IR spsdnini PQM Gni'*:3348 


83 




3 


ysUowish brown liqiakl 

NMR spsotnjmA(COGyppm:U9(2H^uin,«MHz)p2 
.45-2.60(4H^);2.63(2atJ==6Hz).3.30(2H,t«|s8»fz)^ 
78(4H.t. J=4.5Hz),4.50(3Hi>r«} ,7.44(1 H.td^7.5.1 Hz) 
.7.47(1H.td.J=:7^.1Hz).7M(1H/ld.J=7.5.1Hz}.7.90(1 
KdiUs7J.1Hz) 

m spootrum l^Qi«u) ein'^:3344 
Mass spaetrum m/zd20,322Qr. 
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RsferaiiM 
ttxampla 




Ptiysieal properties 


84 




peenfarii brawn liquid 

NMR ap«etnjind(COC||}ppm:1>l8-1.60(2H^.1.«0-1.70 

(4H,in)JL35-2.60(4H^}Z38(2H.tiJs5Hz)^J7(2H.t.J>«H 

z}.431(1H^U87(2HM7^1H.td.Js7.1Hz).7.47(1H. 

td^7.1Hz).7J7(1ll,dd.jB7.1Hid.7J4(tH4do^7.1Hz) 

IR tpeetruro V(M enr<:34a2^340 

Meas •peetnim m/s304>806Qr^:l) 


88 




darfc hrewn liquid 

NMR apeetnimd(CDCI,)ppin:1 JO-1.flO(4H^U.57(2H.t. 
J=55Hz)^.60-2.70(4H.in).3.40(2atJ=SJHz>.4^7(3HJirs 
}.7.43(1 H.td.J=7^;ZH2^.7.4^1 H.td,.|B7JS;UI^.7^7(1tMd. 
J=7£.2Hz}.7 J3(1 H46^1JSJ»£> 
IR Bpeotnim vOiqO ein~*:3438.3348 
Maes ■peotrwi in/E280^2ar^1) 
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Reference 
example 




Physical properties 
(Rocrystallization solvent) 


88 


06: 


eoloiiess crystals (iso-PtsO) 
mp.130J5-131J'C 

Bemontal analysis far Cs,HnCIN40x 
CaledJk C, 61.87; H. 8.13; N. 13.70 
FoundX: C, 6152; H. 8.29; N, 13.65 


87 




colorless crystals 
(CICHtCH,CHse-Prp) 

Bemoirtal analy^ for (^Bt1nCIN«Q, 
CalodJX: C. 60.82: H. 7.91: N, 14.19 

Founds: C. 60.63; H. 7.60; N, 14.03 


88 




tnv onfatMs vAeOEt) 
mpi188-188lB 

Eementai anaTysis for C,aHnCIN40^ 
CslodJb C, XJS^ H. 8J2: N. 13 J3 
Founds: C, 55 J4; H, 8^7; H. 13.83 



Example 1 

4-Chloro-1 -[2-(N-tripheny!methyl-4-piperi(lyl)ethyO-1 H-lmldazo[4,5-c]-qulnoane 

[00911 A solution of 1 9.9 g of 3-amino-2-chlon)-4-[2-(N-triphenylmethyl-4-p!perictyO-ethylamlno]qulnoline, 24.1 ml of 
ethyl orthofonnate and 0.68 g of p-toluenesulfonic acid monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dllsopropyl ether to give 1 6.4 g of 
colorless crystals. Recrystalltzation from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5*C (decomposition). 



Elemental analysis for CaaHaaCIN^ 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H. 5.97; 
H, 5.98; 


N. 10.06 
N. 9.9S 



Example 2 

4-Chloro*2-trlfluoromethyl-1 -|2-(N-trfphenylmethyl^iperldyOethyl]-1 H-imidazo[4,5-4quInoline 

[0092] To a solution of 2.50 g of 3-amlno-2-chloro-4-t2-(N-trlphenylmethyl-4-plperldyOethylamlno]qulnollne and 078 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trffluoroacetic anhydride in 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooilng, and the mixture was stined at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of tiie resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate In 1 00 mi of toluene was refluxed for 20 hours. Afterthe reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 .79 g of colorless crystals. 

NMR spectrum 6 (DMSO-de)ppm : 1 .35-1 .55(3H.m).1 .59(2H,q.J=1 1 Hz).1 .77(2H,d.J=1 1 Hz).1 .80-1 .90(2H.m).2.98(2H. 

br8).4.7S(2HAJ=8.5Hz)7.17(3H.tJ=8Hz)7.30(6H^J=8Hz)7.41(6H,br8)7.B4{1H.td,J^^^^ 

J=7.5.2Hz).8.16(1H.dd.J=7.5.2H2),B.34(1H,dd.J=:7.5^z) 

Examples ' 

tert-Butyl 4.[2-(4-methyl-2 ^henyHH-lmldazo[4,5-c]qulnonn-1-yl)ethyll-1-plperidlneca!boxylale 

[00931 A solution of 0.65 g of tert-butyl 4-p-[{3-amlno-2-methylqulnolln-4-yl)amlno]-ethyll-1 -piperidinecarboxyiate. 
0.29 g of benzaldehyde and 0.08 g of 2.3.dlchloro-5,6-dIcyano-1 ,4*enzoqulnone In S ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting soh^ent. and washed with dlisopropyl ether to give 0.55 g of a colorless solid. Recrystalllzatlon from dllsopropyl 
ether gave coloiless crystals having the melting point of from 146 to 146.5'C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C. 74.01; 
C, 73.95; 


H, 7.28; 
H, 7.54; 


N. 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3. the compounds of Examples 4 through 72 were 
obtained. 




Example 




B 


m 


Physical properties (Recrystalllzatlon solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for C35H31CIN4 
Calcd.%: C. 77.40; H. 5.75; N, 10.32 
Found%: C, 77.35; H. 5.79; N. 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
n^.165-168*C (decomposition) 
Elemental analysis for C4iHa5CIN4 
Calcd.%: C, 79.53; H, 6.70; N. 9.05 
Found%: G. 79.29; H. 5.74; N. 9.06 


6 


H 


a 


2 


colorless crystals (MeOH) 
mp,266-268*C (decomposition) 
Elemental analysis for C36H32CI2N4 
Calcd.%: C. 73.09; H. 5.45; N, 9.47 
Found%: C, 73.15; H. 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (RecrystalUzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH2Cl2"CtOH) 
mp.246.5-249*C 

Elemental analysis for C42H37CIN4 
Caicd.%: C, 79.66: H. 5.89; N. 8.85 
Founcl%: C, 79.55; H, 6.12; N. 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-23rc (decomposition) 
Elemental analysts for C43H39CIN4-1/4H20 
Ca!cd.%: C, 79.24; H, 6.11; N. 8.60 
Found%: C, 78.26; H, 6.09; N, 8.55 



15 



20 




23 


Example 




B 


RA 


m 


Physical properties (RecrystalUzatlon solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp.1 24.5-125*0 Elemental analysis for 
C24H25CIN4 Calcd.%: C, 71 .1 9; H, 6.22; N. 13.84 Found%: 0. 71 .22; H, 
5.97; Nj 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MsOH) mp,250-255*C (decomposition) 
Elemental analysis forC2eH270IN4020aicd.%:C, 67.45; H, 5.88; N, 12.10 
Found%: C, 67.42; H, 6.88; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp.1 88-1 89*0 Elemental analysis for 
C22H27CIN4O2 Calcd.%: C. 63.68; H, 6.56; N, 13.60 Found%: C, 63.45; 
H. 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp.1 92-1 93*0 Elemental analysis for 
C28H3oCl2N402 Calcd.%: C, 64.00; H. 5.75; N. 10.66 Found%: C, 64.04; 
H. 5.59; N, 10:61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp.182.5<1 83.5*0 Elemental analysis for 
029H330IN40a Calcd.%: 0. 68.97; H. 6.S9; N. 11 .09 Found%: 0, 68.91 ; 
H, 6.41 ;N, 11.06 



50 




36 
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Example 


B 




W 


(Recrystal Bzatlon solvent} 


14 


MbO 




CH 


eoloriess erystale (AoOEt) ^ 
mp,1885*189^ 

Qemantal amdy^ for C»HaCIN«Oa 
CflJodS: C. ea^; H, 6^8; N. 10.7S 
Fotmd%: C, 66.70; H. 8.42: N. 10.70 


15 


H 


-ex 


N 


QoloHeee orystala (MeOH) 
mp;!25J5*-227J%(deooraposltiQn) 
ElemMitai malyeis far CnHa^NsOs 
CeiedLS: C, 86^1; H. 8.18; N. 1423 
Foundl: 0. 88J5; H. 0^; N, mi 


16 


H 




CH 


mp.169-181*C 

Bamentai analyiis far C0HndH4Ot 
CaiodS: C. 88.49; K 8^8; N. 11.41 
FoundX: C. 88^; H, 8^; H, 11 ^7 


17 


H 




CH 


eolorleaa erystals (ABOEb-tsor-PrtO} 
inp.154.8-158% 

Bemaiital amiyaia for C»HnClM/). 
CalGdJ: C. 88.48; K 8J8: H 11.41 
Foundfc a 88S9; a 6.16: M. 11^8 


18 


H 




CH 


eoloflaaa erystata (Aboeu 
inp,188J-187.5% 

QemantaJ anatyaia for CaHnC^Ni^ 
CalodS: C. 88.48; a BM; K UAi 
Founift: Q, 88^0; H, 8>I3; N. 11^ 




37 
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Exampia 






Physical proparties 
(Raorystallization sotvent) 


18 


CI 




wivflioao lino ns«iiiiw9\/>il#wCW 

Bamantal amlyate for C„HmCIN,Ox 
Caledil: C. ffiJI; H. 8.15: N. 14^ 
Ftnindl: a tSJSTi H, 8^1; N. 14.18 


20 


CI 




GoioriMS ofyscais u«ttviru 
inp.195J-1S8J% 

Bsnwntal aiwiyris far C^^CiM«0, 
CaledJk C. ^.78; H. 5J3: N. 1 U8 
Fbundl: 0. 68.73; H. 5J8: a 11^ 


21 


CI 




inp.191J5-f82lB 

Eletnsntal analyaJa for (^gl^CINsOs 
Caicdifi: C. 66.46; H. 6^7; N. 13^ 
Founds: C, 66.42; H. 6^; N. 13.69 


22 


Me 




iiip.164^t65% 

Etoimntal analysis for CnHnNgOs 
Calo«UL- C. 71.72; H. 7.26; N. 14.42 
FMindl: a 71^ H. 7JZ4: N. 1428 




38 
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Example 




R» 


m 


Physioal propeitias 
(ReerystaHization soh/en^ 


23 


Ph 




2 


ElamMilal analysis for CtgHsClF^Ot 
CahMUb C, 6SM: Hi 5.61; N, 12.48 
FwindX: 0. 8SJ58: H. 5.63; N. 12.45 


24 


Ph 




2 


oolQnosB Cfyscois ysu"'l'Pwrv 
mp.1M^170% 

EtomenUI miysis for C|s»faCIH40 
CaledJfc C. «7 JS; H. 5.70; H. 13.77 
FotmA: C. S7.82: H. 5.71; N. 13.63 


25 


Ph 




2 


pale yoUowish brawn crystals CAcOEt) 

mPt 1 82" 1 Sow 

BomanUI analysis for 

CBH»aH40-1/4H|0 
CalcdJk C, 66.48; H. 5.45; 14.10 
Founds: C, 66.26; K SJSQ; ri 14J03 


26 


H 




3 


paia brown orystais \AoOcU 

lnpJ30J5-131.5^^ 

Bomantal analysis tor Ci7HtgCIN40 
GalodJ: G. 61.72; H, 5.79; N. 16.94 
Foundb 0. 61.72; H. 5.76; N. 16J0 


27 


Ph 




3 


n.i. IftMiMn ■■■■■■I mtm AAaAU\ 
PSIO IHUWII BfySCHS \N1SWI1/ 

inp.183£-184bS^« 

Bamantal analysis Ibr C^ngfiUKfi 
CalodJk C. erjBS: H. 5.70; N. 13.77 
Foundk C 67.91; H. 5.66: N. 13.80 
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Exampls 


R' 




m 


Physioal properties 
(Recrystallization solvent) 


28 


H 




2 


pale brown crystals Qsor^PriO) 
mp,105-105.5'lD 

Elamenta] analysis for O17H11CIN4 
CalodJK: C. 64J6; H. 8.08; 17.80 
FoundX: C, 84.83; H. 8.11; 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 
mp;Z2ft-22rt 

Eletnental anaiysfs for CaHnCiNi 
CalcdJ: C, 70^7; 5.83; N. 14^ 
Foumft: 0, 70.44; H. &88; N. 1 4.28 


30 


H 




2 


brown orysUls 

NIIR apsGtnun d(CDCI,)ppin:1.8D-1.80(4H4n 

)Z58-2.78(4lim).3.14-3.22(2H.ni).4.78'-4.81(2 

H^)J.68(1HAJ^JBHz)J.72(1H.t^5Hz)3.1 

3(1H4»X822aHA«f»8JHz> 

Mass speotnim m/zMOjmOrj^ii) 


31 


Ph 




2 


psio brown crystals (UsOH) 

mp.181-182% 

Elemental analysis for CBH21CIN4 
Calcd.%: C, 70.11; H, 5.62; N, 14^7 
FoundX: C, 70.00; H. 5.85; H. 14JB8 



40 
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Examplo 




Physical properties 
(ReerystaUizotion solvent) 


32 




oolorless amorphous solid 

NMR spsotrumdOJMSO-igppmrQ^SQHJbrsXl. 

32(3HJirs).1.S8(2HJ>rs)^13(1HJirB);L4fl(9H^).4 

.62-4.72C2H.in).7.60-7J7<3H^),7.74-7.82(4H.m) 

3.1 3(1 H,cM,J=8,1 ^lte)jB.42(1 H,d.i^Hz) 

IR speofanim V (KBr)ein~*:1690 

Mass speetrum in/z:47M78(ir3:1) 

Specifio rotation 

[al": -Mi* te=0.1, DMSO) 


33 




GOloHass oryslBis (AcOEO 
fnp,21 5-218% (daeomprnWon) 
Bsmmtal ansiysis for CoHnCIN«0, 
CalcdS: C. 67 J3; H. 7.13; N. 11^ 
Fbundt: C, 87.70; H. 7.17; N. 11^ 


34 




oolorless arystals (MoOHHso-PrOH) 
inp,189-188% 

Elomsntal analysis for CvHnCIHiOs 
CalcdJk a 87.42; H. 6.91; N. 1 1.65 
Founds: C. 87.31; H. 6.66; N, 11^7 


35 




orown oryscBis iaowcc/ 
mp.l 99-200% 

EtomoRtal analysis far O^Jtin<^HfitS 
KMcdJk C, 82.83; H, 5J8; N. UIJ 
fwmdBk C. 82.74; H. 5J3; M. 11.16 
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Example 


R' 


Physical properties 
(Recrystallization eotvent) 


36 


ll» 


aaIa hfoiim firustets fie a- P^OHl 

mp,202-203% 

Efonwntal aiwlysia Ibr C^HMCUi«Ok 
CaleiiX: C, 64.40; H. 6^1; N. 1ZM 
FoundX: C. 64J9: H. IMi N. 


37 


n-Bu 


isaiariaas ervatals (AeQFfHiM>"Pr*Q) 

wViWalOOO liiyOliWw iw ■ >2^' 

Elamantai wialyris Cor (W^CIM40c 
Cabdl: C. 88^. H. 7jf8: N. 11 J8 
Foundl: C. 88.16: H. 7JB: li 11JB2 


38 


a 


ooKiness urywis um/ rrvn/ 
inp,174>-175% 

Elemental analysis for CBH>TCiN40t-1/4K|0 
CalodJk C. 67J15; K ISA; N. 11.17 
Founds: C. 67JI8: K 7.47; N. 10^ 


38 


Bn 


mp.185-16e^ 

Bemental analysis fir CaHaCINtOx 
CaledJ: C. 6837: H. 8J59: N. 11:08 
FeundS: C. 68S3; H 8.72: K 10JM ' 


40 




ooleriass orystala (AeOEO 
n4i;t18-220inB(daeoiiipositioa) 
Bemental anaiyaia Ibr CMHaCIH«0s*1/4»M> 
CaledJ: C, SSiW; H. 8.47; N, 10.74 
1 FeundfcC. 6925; H.«.41:N. 10.69 
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10 



15 



30 



35 



40 



Exampla 




Physical properties 
(ReorysUllization sofvent) 


41 




coloriess crystals (MeOH) 
iiip.137-142't 

Elemental analysis for Ot^H^Oinj^^A/Z^O 
CalodJk 0. 67.76; H, 8.67; 10J0 
Founds: 67^ H, 6.49; N. 10J2 


42 


XT 


ooloriess erystals (MoOH) 
inpt163JIH157lB 

Elemental analysis fer C9HaCIN«0i 
CalodJ: C. 66^; H. 6J8; N, 10.75 
Founds: G. 66J4; H. 6M; N. 10J8 


43 




ooloHsas erystals (AoOEO 
mp.160-161% 

Elsmsntai anslysia for C|gKMCIFN40««1/8HtO 
CaledJS: a 65.78; 5 J6: N. 10.96 
Founds: a 65 J7; H. 5J7; N. 10M 


44 




odorless fine needles 

(AeOEt-ti-Hsptane) 

nip,t80-182% 

Elemental analysis for O^H^OI^Ot 
CalcdA C, 66i>7: a 5.94; N. 11i)1 
Founds:^ 66.10; H. 5.71; N, 11i>6 


45 




colorless crystals (AoOEt-iao-PrtO) 
mp,12e-129^ 

Bemenlal analysis fbr GbHioCIFN4Q( 
CalodJS: a 66J07; H, SJ4; li llJOl 
Founds: a 66il0; H. 5.76; N. llJOl 



50 



53 
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Example 




Physioal properties 
(Recrystallizalson solvent) 


5 


46 




eoloHess crystals Gso-PrOH) 
inp.199J-200% 

Elemental analysis for CsiHt7CIF4N40s 


10 






Caled.X: C, 59.74; H. 4.83; N. 9.95 
FoundX: 59.61; 4.89; 9.90 








eeloriess crystals (tsor-PrOH) 


15 


47 




nipJ216.5-217J% 

Elemental analysis lor CnHaiGIFBMUOx 
CaiocU: C. 57M; K 4J1; N. 9.64 


20 






Found%: C. 57.88; H, 4J8; N, 9.62 








colorless orystala (AoOEl) 






JO 


nip,199.S-200j5% 


25 


48 


Qemental analysis for Gt,Hw(^NbOs 






CaledX: 6SJ1; H» 6.15; N. 14JS3 
Founds: C. 65.77; H. 5.99; N. 14.2S 


30 






colorless prisms 
(AcOCt n lleptane) 








mp.182H83t} 


35 


JO 


□omental analysis for CstHuCINsOz 
CalcdS: C, 65.91; H. 8.15; N. 14.23 
FoundX: C, 65J5; 6J26; 14.24 


40 






colorless prismsCAeOEt) 








mp^t^-214% 




so 


Bementsl analysis for Gv^^CIHiOs 


45 




Calod.!- C, 65J1; H. 6.15; N. 14.23 
Foundi: C. 6537; K 6jm; N. 14JZ3 



50 



55 
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10 



15 



20 



50 



55 



Exampls 




Physioai properties 
(Recrystallization soivont) 


51 




colorless orystals OteOH) 
inpJ7»-188'C 

Bementei enolysis for CaH»CIN40,S 
CalcdJS: 0. 64w8S; H. 6.19; N. 10.43 
FmiidS: C. 64.82; H. 6,45: N. 10 J7 


52 




ooraness orysvajs uso^^n#n/ 
mp«203-203.5% 

Bemenbri snelysh fer C»H«CIF3K«0, 
CabdS: C. 62.31; H. 5.41; N. 10JQ2 
Fwndft: C» 62J14; 5.42; 9^6 


53 


XT 


amljirf— iiriiMt-MlM /AjkACk\ 

wwiwisss cryeius \nOwcw 
mp,224^22S% 

Bementei anefyeis fer CMHbCIN40t 
Cdedl: C. 72JM: H, 622; N. 9J8 
Fbimdl: C. 72112; H. 621: N. 9^ 


54 




eoiGnosa orystn* \no~rr^nu 

Elemantal amlysis fer (^,Hia(^M40|, 
CatedS: C. TOjOS; H. 6JS: N. 9.81 
Foundk C. 89A3; a 6M: N. 5 J» 


55 


P 


eofMfesm orvstels flUjaOM) 
nip.196iS>197% 

□•m«ntai amTyaia fer OsHbCIN«Os 
CatedJk C. H, SjIM: N, 11^ 
Foundl: C, 54JB3: H. 627; N. 11.68. 



EP1 104784A1 



Example 






Physioal properties 
(Reeryetalltzation soiveiit) 


56 


P 


Ma 


pale yellow crystals Oso-PrOH) 
mp,185.S-186lC 

Bementel analysis lor C27HSH4OS 
CdodJ: C, 70.41; H. 7jOO: N, 12.16 
FoundX: 0. 70 J2: H. 7.19; N. 12.13 


57 


P 


CI 


eoloriess crystals (MeOM) 
mp.151ir153t: 

Bemental analysts for OnHf^dHfi^^ 
CalcdX: C. 62^: H. SM; N. 1 127 
FoutiA: a 62.77; H, 6j01; N. 11il4 


S8 


P 


Mo 


pale yeUew eryatala (ise-PrOH} 

inp.161^182j5% 

Bemental analysis for C||HnN«C>|S 
CalGdJK: C, 68JM; H. 6.77; N. 11.75 
FoiindX: C, 67J6; H. tM; N. UM 


50 


P 


O 


GOlorlees erystals (AeOEt) 
inp,197-188lB 

Semental analysis for G»HbtGII^OtS 
CaledJI: C, 60JZ9; H. 5.67; N, 14J06 
Founds: C, 59.98; H, 5.54; N, 13J4 


80 


P 


Me 


eoloriess crystals (AoOEt-iao-PriO) 
inp,191-183'0 

Bemental analysis for OjJkin^OfS 
CdcdJk C. 65.38; H, 6.54; N. 14.66 
FoundX: C, 65.34; H, 6J»; 14.43 




46 
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Example 


R' 


Physical properties 
(RecrystaJllzation solvent) 


61 


XT' 


yellow cmoiphous solid 

miR speetnim (CDCl9}ppRi: 

1i»e-1J)9(2H^Xl^1.40(1Hjii).140-1.45 ( 2H^} 

.1.44(9H^).1J2-t^(2H.m}ZS5-2.62(2H^^J05(3 

H^)A00-4.10(2H,mX4.e2(2H.t^7.5Hz},7^7--7^ 

2H,n0J.61(1lit^7Hz},7.S7*7.71(SH.m)4.t4(1HA 
Js7JHz)324(1H,ii^7Alz) 
IRspeetnmi ir(KBr)em~M692 
Mess spsGtrum iii/r488CM*) 


«Z 


F 


eoloriess orystale (AeOEt) 
inpJ95-188lB 

Bemental enelysie fer OtJUaFJtifit 
CslodX: C. 62.14; H, SJ21; fi 9*M 
FounA: C. «L07; H. 5^; H, 


n 




pale yellow orystais (AoOEt) 

inp,IB9£-*200JilC 

Bemental analysis fer CafW^^s 
CalodJL- C, 71 J1: H. 7J)5: N. 14^ 
FouihB: C. 7U7; 7.14; N, 14J3 


64 


jX' 


oelorleee erystaia (kleOH-iso-PraO) 
inp,1773-179% 

Bemental miysis fer CsoHaFtN^Ot 
CaledS: C. 66^ H. 6.18; 10.40 
Founds: 0. 68J8; H. 6.08; li 10^7 


15 




pale brown crystals CAcOEt) 
mp.188-184t; 

Bemental analysis fer Oo^WJVh 
CekuU: C. 70^6; H. 7^4; H, 18J14 
Foundl: C. 70J1; H. 7J6; 15JI1 



EP1104764A1 



EximpI* 


R' 




Physical properties 
(RecrystaHlzation solvent) 


66 




Ci 


colorless crystals (EtOH) 
mp J24&-241 ^ (decomposition) 
Bemental analysis for CtfHstCINtOs 
CalodJk C. 62.43; H, 6i»; N» 17.47 
FotmdX: C, 62.49; H. 6.02; N. 17.51 


67 




Mo 


oolorless crystals (EtOH) 
inp.228.5-230lC (decomposition} 
Bemental analysie for CsHttV^Oi 
CelcdA: C. VIM; H. 7J»; 18.25 
Found%: C. 67.72; H, 6^3; N. 18.24 


68 


r 


Mo 


brown amorphous solid 

NMR spectrum A(CDCI,)ppm:1.10-1J20(2H.mX1.4 

8(9H^),1.4O-1.60OH,m).1J0-1M(2H,m)^60*2.70( 

2H.m}.3JM(3H.s}^J6(3IVs),4.09-4.15(2HM4.74(2 

H,t,J=8Hz),6.30(1H,tJ=2.5Hz)J.52(1lid.J=2.5Hz},e. 

88(1H3X7.60(1H.tJ::8Hz)J.67(1HAJ=8H2)^.16(1H. 

d^Hz)3^(1 H.d. J^Hz) 

IR spectrum v(KBr}cm''':1688 

Mass spectrum m/z:473(M*) 
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Example 






Phyeioai properties 
(ReoryaMHzation solvent} 


69 




a 


yellow amorphous solid 

NMRspeGtnim d (COqi}ppm: 

1 J)5-l .1 5(2H,m),1 .40-1 J0(3H,mX1 .45(9H^),1 .83-1 Ml 

2H.m)^2(3H^)Z60-2.70(2HjnX4J)(>-4.f0(2HM4.eo 

-4.6S(2H,m),7M(1H.d«iM^Hz).7.51(1HA«^JHz) 7 6 

8-7.75C2H.iii}A16(1H.d.J=7.5Hd.8^4(1Kd^7JHz) 


70 




a 


pale yeOow ory«Us (EtOH) 
mp,192*193't 

Elemental analysis for C„H„CIN40sS«5/4ll|0 
CalcdJ^: C. 90.77; H, 6.33; K 10.50 
FoundX: G. 60.82: H. M. 1047 


71 


P. 


Me 


yellow amorphous solid 

NMRapaotnjm (t (CDC|,)ppm: 

1il2-1 J)8(2H.m) 1.44(9H a) 1 4^1 ^Of 311 ml 1 flO-l Sfir 

2Hji0^1(3H^;L80-2JO(2tiin)^iI5(3H^).4J»-4^( 

2H^.459C2H.tJ=7^Hl).7.06(1H^.J=5i5Hz).7.48(IHA 

J=S^,7.60-7.e5(2H.in)A14(tH.d.jB8HK)jJ3(1HAJ 

=8Hz} 

IRspeotnim f (KBr}oiii~':ie88 
Mass spaetnim ni/z!480flil*) 


72 




Me 


pohi ysOow erystals (AcOEt) 
iiip.141-14Z% 

Etomental maiyBis for C||HMN40tS- 1/41^0 
CaledA: C. 67 J2: H. JJOHi N. 11 J1 
Fbiandl: C. 67 JS: H. 9M: N. 11^ 



Example 73 

tert-Butyl 4-{2-(4-chloro-2-hydroxy-1 H-imida2o[4.5-clqulnolIn-1 -yl)-ethyl]-1 -piperidinecarbcxyiate 

{0095] To a solution of 0.60 g of tert«butyl 4-(2K3-amlno-2<:hloro-4-qulnolylamlno)-ethylh1-plperidlnecarboxylate 
and 0.44 g of triphosgene in 1 0 ml of 1 ^-dichioroethane, 0.41 ml of triethylamlne was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencartjonate solution, and extracted with 1 ^-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyi ether to give 0.57 g of colorless 
crystals. Recrystaillzation from 1.2-dichloroethane gave coloriess crystals having the melting point of from 222 to 
223-C. 



Elemental analysis forC22iH27CIN403 


Calculated % 
Found % 


C..61.32: 
C. 61.15; 


H, 6.32; 
H, 6.34; 


N. 13.00 
N. 13.00 



49 
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Example 74 

tert-Butyl 4-[2-(4-chloro-2-(4-methane8ulfinylphenyi)-1 H-imtdazo[4,5-c]-quinolin-1-yQethyi]-1 -piperidlnecarboxylate 

5 [0096] To a suspension of 0.63 g of tert-buty! 4-[2-{4-ch|oro-2-(4-methylthlo-phenyl)-1 H-lmldazo[4,5-c]qulnolln-1 ^1) 
ethy(]-1-piperldinecarfooxyiate in 18 ml of 1 ,4-dioxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50*C for 13 hours. The reactton solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dichloroethane • methanol (10:1) as an eluting 
solvent to give 0.47 g of a colorless solid. Recrystalllzation from a mixture of isopropanoi and water gave colorless 

10 crystals having the matting point of from 1 83 to 1 86*C. 





Elemental analysis for C2glH33CIN403S 


. IMHgO 




Calculated % 


C, 62.46; 


H, 6.06; 


N. 10.05 


15 


Found % 


C, 62.33; 


H,5.90; 


N. 9.91 



Example 75 

tert-Butyl4-[2^4<hloro-2-{4-methanesuif6ny1phenyl)-1Wmidazot4,5<:hquinolln^ 

20 

[0097] To a solution of 0.40 g of tert-butyi 4-[2-[4-chforo-2-(4-methylthiophenyl)-1H-imidazo[4,5 -c1qulnolin-1-yl] 
ethyQ-1 ^piperidlnecarboxylate In 20 mi of 1 ,2-dlchioroethane. 0.40 g of m-chloropeibenzoto acid was added portionwise 
little by little, and the mixture was stinted at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- ^' 
25 rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mbcture of dOsopropyi ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallization from } 
methanol gave colorless crystals having the melting point of from 1 49 to 1 SS'^C. v 





Elemental analysis for C2gH33ClN404S • 


IMHsO 


30 


Calculated % 


C, 60.72; 


H. 5.89; 


N. 9.77 




Found % 


C. 60.72; 


H,5.81; 


N. 9.67 



Example 76 



4-h1ydroxy-2i>henyl-1 •^-(4-piperidyt)ethyl]*1 IH-imldazo[4,5-c]quinoline 

[0098] A solution of 871 mg of 4-chloro-2-phenyl-1 -[2-(4-piperidyI)ethyl]-1 H-lmidazo[4,5-c]quinollne and 2,5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dioxane was refiuxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dlchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to gh^e 522 mg of pale brown cryatale. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*0. 



45 


Elemontai analysis forC23H24N40 • I/4H2O 




Calculated % 


C, 7328; 


H. 6:55; 


N, 14.86 




Found % 


C. 73.32; 


H. 6.45; 


N, 14.77 



[0099] in accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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KJKfllll|VI 9 




01 


HI 


Physioal properties 
CReorystalGzstion solvent) 


77 


CI 


XX 


2 


oolerless crystals (MeOH) 

inp;t69-280t; (daoompoation) 
Elemental analysis for C(4HbCIN40 

CaledS: 0, 68.48: H. SM; N. 

Founds: 0. 88^; H. 8J07: N. 13^9 


78 


H 


XX 


1 


eolortess crystals Diydroohloride] 

NMR spectnim d (DMSO-d|)ppm: 

1J56(2H^^1 1 jHz).1.74(2Hd^1 1£Hz)^10-2^ 

5(1H^)^.78(2H^^11AlzX3^4(2lid,J=11JiHx). 

454(2H.d.J=7.SHz}.7^1H.t^Hz)J.49(1lid.Js 

8Hz),7:50(1IU.J=8Hz)3il0(1H^.J=8Hz),&38(1H^ 

)3 J4(1H>rs}3JS(1H^),1 1^(1 

m spectnim y (KBr) em-*:3544^8,1692 

Mass spectnim m/r282(ir) 


79 


H 


-xx 


1 


cderiess crystals Oiydroehloride] 
NMR spectnim d (DMSO-d,}ppm: 

lA5-lJB5(4lim)iJ)ft-2.15(1Hjn)iJ4(2H.q.J=12H 

z}^.30(2HAJ=12Hz>.4.18(2H4U=5Hz),4^1(2IU. 

«^7.5HK}.727(1HU=8J5H9e).7.4O-7.S0(7H^.7J7 

(1HJJs8Hz)^1(1IU).ia83(lHjM«).11A(1H.s) 

IRapeotrum fOCBr) om'*:3416.1672 

Mass spectrum ni/E372<M*) 



Example BO 

tert-ajtyl 4-p.(4-phehoxy-1 H.imida2o[4.5-clqulnoHn-1 

[0100] A mixture of 4.46 g of tert-butyl 4-{2-(4^hloro-1 H-lmlda2o(4,5-c]quinoIln-1 -yl)ethyl]-1 -plperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stinred at 1 20«C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
suocessWely with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluttng soh^ent to give 3.59 g of a colorless solid. Recrystalllzatlon from a nribcture of ethyl acetate 
and n-hexane gave ooiortess crystals having the melting point of from 130.5 to 1325»C. 



Elemental analysis for C28H32N403 


Calculated % 
Found % 


C. 71.16; 
C, 71.10; 


H. 6.83; 
H.7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80. the compounds of Examples 81 through 87 were obtained. 
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Example 


R' 






Riysieal properties 
(Reorystallization sdvenO 


81 


H 


'"Cl 


H 


eolorisss erystale CMeOH) 

inp.152^1535% 

Elemental analysis fsr CjaHioN40 
CalodJk 0. 77 J8; H, 834; N. 12.11 
Foumft: C. 78^ H. 6JL9: N. 12JIS 


82 


H 




H 


eolorisas oryslals (AaOEtriao-Prfi) 
mp.187-188.5% 

Elemental analysis for CtJU^JtliPz 
CaledJk C. 72.44; H. 8^: N. 13.52 
Founds: 0, H. 8.28; N, 13.42 


83 


H 




F. 


oolorless crystals (CHbClt-is«-Prt&) 
mp^.5-208% 

Bemental anaiyris fcr CBHaFN(0,-1/BHtO 
CaledJ: 0, SSjO?: H. BJS; N, 12^88 
Fbuma: C. 89.11; H. 5.74; N. 12J5 


84 


Ph 




H 


oolorless orystals (lleOII Iso PrgO) 
mp,205-207.5X 

Etemantal anatyais for (^t^al^UOi'l/ZHiO 
CaledJK: C. 74.53; H. 8^; N. 11.21 
FmmdaL C. 74J2: H. 8.37; N. 11.18 
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CJHhII|VI8 




at 

n 


Dfi 

r\ 


Physical properties 
(Reorystallization sohrent) 


85 


H 




F 


ooMess crystals CAeOEt-n-Hsxam) 
nip.133^135Ji'C 

Beneirtai analysis for C2|HnFN40t 
OalocLX: 0. 63^; H. 6^7; N. UM 
FbundK: 0. 68^: H. 6.47; N. 1125 


86 


Ph 


-ex 


H 


colorless crystals Os»-PrOH) 
Rip,207-208% 

Etemental analysis fm Ci4HMN40a 
CaicdJX: C. 74.43; H. 6.61; N. 
FoundX.' C. 74^; H. 6.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum S OMISO-^gppm: 

1.64-1 J2(4H.m)X55-2.58(4H.m);Z.98(2H.t^7 

Hz}.4jnK2H.t.^7Hz}.7.25-7.31(3H^.7.45-7.4 

8(2iim).7.53-7.60(2H^}.7.72(1H,d,J=7Hz)A29 

(1Hd^7Hz}3^(1H.8) 

Mass spectrum in/zdSBQiD 



Example 88 

tert-Butyl 4-I12-(4-amino-1 H-imldazo[4,5<]quinolin-1-yl)ethyQ-1-pfperidlnecarboxyl^^ 

[0102] A mixture of 4.40 g of tert-butyl 4^2-(4-phenoxy-1H-lmldazo[4,6H:hquinonn-1-yOethyl>1-plp8ridlnecaft>oxy- 
late and 34.5 g of ammonium acetate was stirred at 140*C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chtorfde - methanol (100:1 to 20:1) as eiuting solvents, and 
washed with dlisopropyl ether to give 1 .88 g of colorless. crystals. Recrystaliization from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 1 93.5*C. 



Elemental analysis for C22H2gN502 


Calculated % 
Found % 


0,68.81; 
C, 66.93; 


H. 7.39; 
H, 7.46; 


N, 17.71 
N. 17.88 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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ExamplB 




Physical properties 
(RaorystalllzBtion solvent) 


89 




ooloiiess crystals (EtOH) 

mp,191.5-t92t: 

Bemental analysis for Ca^HsjMt 
CalcdJK: C. 74.77; li 7M; N. 18.17 
Founds: C. 74^7; H. 7.18; N. 18jD6 


90 




eoloHess crystals (lleOH) 

iT9;231. 5-232^ 

asmentai analysis far C^JtiJifi 
Calod.%: C. 67.83; H, 8 J7; li 20.78 
Feundft; C. 67.46; H, 8.79; N. 20.83 


91 




eoloriess crystals (EtOH) 
nip,188-187% 

Qementd analysis for CseHtsNgOs 
CalodJL* C, 65^7; H, 6.86; N, 19i>6 
Found%: C. 65^2; H. 6.76; N. 18.83 


92 




pde yellow crystals KumaraAe] 

(DMF-isc-PrxO) 

mp.l 95-197% (deoompodtion} 

Bemental analysis far C,,H, ^•C4H404- 

5/4HtO 

CalcdJ: C, 57JZ0; H, 8.12; li 18.88 
Founds: C. 57J20: R 8.23; H. 16J3 



Example 93 

tert-Butyl 4-(2-(4-dimethylamino-2-phenyl-1 H-imidazo[4.5-c]qulnolin-1 -y!)-ethyll-1 -p^eridinecarboxylata 

[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4-chloro-2-phenyi-1H-lmldazo[4,5-c]-qulnolln-1-yl)ethyl]-1-plperidlne- 
carboxylate and 7 ml of 50% aqueous dimethyiamine solution was stirred in a sealed tube at 80*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
auocesahrety with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
suocessiveiy with laopropanol and dlisopropyi ether to ^e 0.52 g of colorless crystals. Recrystaliization from tsopro- 
panol gave colorleae crystals having the melting point of from 170.5 to 1 71 .5*0. 



Eiementai analysis for C30H37N5O2 


Calcuiated % 
Fdund% 


C. 72.12; 
C,71.9S; 


H. 7,46; 
H. 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-[2-[4-(4-methylpipera2in-1 -yl)-2-phenyi-1 H-lmldazo[4.5-cl-qulnoiin-1 -yilethylj-l -piperldlnecarboxylate 

[0105] A mbcture of 0.80 g of tert-butyl 4-E2-(4-chlorb-2-phenyl-1H-imidazo-[4,5-c]quinolln-1-yOethyih1-ptperidlne- 
carfooxyiate and 1 ml of N-methyipiperaztne was stirred at 80*C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate • n- 
heptane (1 :3 to 1 :1) as eiuting solvents, and washed with a mixture of dlisopropyi ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystaltlzalfon from ethyl acetate gave colorless needles having the melting point of from 140 
to 141»C. 



Elemental analysis for C33H42NSO2 


Calculated % 
Found % 


C, 71.46; 
C,71^; 


H. 7.63; 
H, 7.65; 


N, 15.15 
N. 14.99 



[01 06] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10. obtained. 



15 



20 



25 



30 



OX 



40 



45 
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Exanpla 




Physioal proporUes 
(Reorystallization soivsnt) 


95 


NHMa 


cdoriess crystals Ow^rOH) 

Bemental analysis Ibr O^Hn^Ot'^/THfi 
CalcdJfe a 70.42: H. IM: N, 14.16 
Foumft: C. 70^1; H, 7^; N. 13.95 


96 




ooiorlMS crystals QsoF-PrcO) 
mp.ie2--182J^ 

Elementai analysis for C3iH»NsO,-1/2HsO 
CalodJl: C. 71.51; H. 7.38; N, 13.45 
FoundK: C. 71.73; H. 7^; H. 13iM 


97 


X) 


colorless naedlos (lleOH) 
mp,171-172'C 

Bemental analyns for CnHnN^Os 
Qaf^Mlnf: C. 73.44: H. 7.66: N. 12J8 
FouniiS: C. 73.44; H. 7J8; N. 12.93 


98 




eolerf ess crystals Qs0-PrOH) 
mp.189-190% 

Bemental analyais for CuHnNsO^ 
CalodJ: a 70.95; H. 7:28; N, 12J3 
Founds: C. 71.22; H, 7.47; N. 12:94 


99 


NHBn 


pale brown amorphous solid 

NMRspeotrumd (GDCIJppm: 

0J9-1j06(2Hjn) 1J!5-1 40(3Hjn).1 43(9li8) 1.80-1 

90(2H^Z50-2.80(2H^,3J5HU)5(2H.m).4^9(2H.t 

.J^A1^,4M(2HAiM.SIIae).t.11(1H.t,Ji«J5Hz>.7^ 

4-7^1H.m),7^7^3Hjn}.7.48C2H.dAl=7.5Hz).7. 

S0-7^(4HM7.«0-7.e5(2Hin)J34-7M(2H,in) 

IRapeetnim y(KBr) em-<:343e.16W 

Mass tpoetniin m/sseiOl*) 
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Example 




Physio«i propartias 


100 




pala yellow amorphous solid 

NMRspaetnim d (COCI|}ppni: 

1 JOO-1 jOBCH jn).1 JO-1 H^),1 .42(2H^).1 . 

43(9H^),1J3-1J0(2H^;Zj7(2H,br8)3.98(2H4>ra),4 

.B1(2H.t.J»7M,4jB9(2H^.Js6Hz},7^-7^(1H^. 

7^HJ«J=6Hz).7^1-759(4H^.7.«4-7J7(2liin)J 

M-7J8(1H^).7.98-7.97(1H^)3^(2HAJ=6llz} 

IRapeotrum y(KBr) cni-':3428.l682 

Itoee apeetniRi m/zS82(nn 


101 




pale bremi amorphous sdM 

HMR spoctawn 9 (CDCIs)ppm: 

0J8-1j06C2HMl^1.4O(3H.in).1.43(9H^).1^1. 

85(2H^ZSO-2.60(2fiin).3.79(3lis)^.90-4jOO(2Hin 

),4j9(2HAJ»75»fa},4J7(2HAJ=UHs).SJ0S(1HJbrB) 

.BJ«(2HdJ=8^.7J1(1H,t^75Hz).7.40(2HAJ» 

8.5Hz).7£1-7J0(4HM7.6IH-7.65(2Km).7.94(2HA«l 
=8iiHz} 

Dtapaetmiii V (NBr) enr*:3432.1682 
Haas apaetnim in/z591(M*) 


102 




colorlesa amerphoua aolld 

NMR spaetniiiiff (DMSO-^)ppm: 

0^7C2H.q,Js5Hz).t^1^(3Hlm).1J8(9H.8),1.75(2 
HA>^75Hz)^j4(2H.tJ=12^Hz)^.77C2H.d.J=123H 
z).4.84(2H.tJ=7.5Hz}4J9(1liU=8Hz),7J4€ZH.t,J^ 
lb).7.44(1liU»7JHz).7£6(1HAJ»7M.7JO-7^ 
(3H,in}.7.7«-7J2QH^}.7^7(1H.d.a=7jHd,8.ie(1H. 
djs7 jHz}A24CUU jB8Hz}^i»(1 H,s) 
Otspeetrum V (KBr) oiii'*:2932.1682 
Mass speetfum iii/r547<M*) 



Example 103 

4-Amlno-2i)hanyl-H2-(4-piperfdyO0Khyf]-1 H-lml^^ 

[0107] A mboure of 0^0 g of tert-butyt 4-{2-[4-(4-methoxybenzylamino)-2i)henyl-1H-imldazo[4,5-c]quinolin-1-yq 
ethyq-1 -pt)erf dlnecarboxylata and 9 mi of trifluoroacetlc add was stirred at 6S*C of outer temperature for 8 hours. The 
reaction solutldn was concentrBted, end the residue was added with (sopropanol. The precipitated crystals were col- 
lected tyy flltratfon, and washed with dilsopropyl ether to give 0.31 g of pale yellow crystals. Recrystalllzation from a 
mixture of ethanol and isopropanoi gave colofless crystals having the melting point of from 223 to 224^0. 



Elemental analysis forC23H2sN5 * 2CF3C02H • H2O 


Calculated % 
Found % 


C,52^1; 
C, 52.61; 


H,4.73; 
H. 4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1 -[2-(4-Chloro-2-phenyM H-lmidazo [4,5-c]quinoltn-1 -yl)ethyl]-4-piperidinone 

5 [01 oq A mixture of 0.39 g of 1 {2-(4-chloro-2-phenyM H-lmidazo[4,S-c]qu!nolin>1 -yl)ethy{H.4-ethytenecfloxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

fo using ethyl acetate • n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals. Recrystallizatlon from 
isopropanol gave coioriess needles having the melting point of from 163 to 165*C. 





Elemental analysis for C23H2iCIN40 


1$ 


Calculated % 


C, 68.23; 


H, 5.23; 


N. 13.84 


Found % 


C. 68.26; 


H, 5.31; 


N. 13.78 



Example 105 



20 1 -[2-(4-Chloro-2-phenyl-1 IH-imidazo(4,5-c]qulnolin-1 -yl)ethyi]-4-plperidinone oxime 

[0109] A mixture of 0.20 g of H2-(4-chlon)-2-phenyl<1H-lmIdazo[4,5-c]qulnolln-1-yOethyl]-4-piperidinone, 0.04 g of 
hydroxylamlne hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stin-ed at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
25 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl ^ 
acetate gave coioriess crystals having the melting point of from 201 to 207*C (decomposition). S 



Elemental analysis for 023*^22^1^50 • I/2H2O 


Calculated % 
Found % 


C. 84.41; 
C, 64.76; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

35 

tert-Butyl 4-^-(2-phenyl-1 H-imidazo[4.5-c]quinolln-1 -yQ^hyll-l -pipertdlnecarfooxylate 

[0110] A suspension of O.BO g of tert-butyl 4-[2-(4<hioro-2-phenyl-1 H-lmida20-[4,5-clquinolln-1 -yl)ethylj-1 -piperidi- 
necarboxylate and 0.30 g of 5% palladium on cart}on In 80 ml of methanol was catalytically hydrogenated at ordinary 
40 tenriperature under atmospheric pressure f6r 1 2 hours. After the reacdon, the catalyst was filtered off, and the nitrate 
was concentrated. The residue was purified by silica get column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with dlleopropyl ether to give 0.49 g of pale yellow crystals. Recrystalllzation 
from dllsopropyl ether gave colorlesa crystals having the melting point of from 138 to 139*C. 



45 


Elemental analysis for C28H32N4O2 




Calculated % 


C, 73.66; 


H, 7.06; 


N. 12.27 




Found % 


C. 73.46; 


H, 721; 


N. 12.17 



[01 11] In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 
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Exampla 




m 


Physical properties 
(Reerystallizatjon solvent) 


107 


-a 


1 


ooloriess crystals Diycfroelileride] 
(MeOH) 

mpj258-261%(deconipo8ition) 

Elemental analysts for 

C„H„M4-2HCI-H|0 
CalcdJ! a 53.79: H. 6^1; H, 15.68 
Founds: C, 53.49; H, 6.14; N, 15.67 


108 


-a 


2 


Golorless crystals Diydroohloride] 

(MeOlf-GICH|C»^l) 

nip;U0-233% (decomposition) 

Elemental analysis for 

Ci7H»N4-2HCi<1/2HsO / 
Calcd.%: C. 56:36; H, 6.40; 15.46 
Founds: a 5636; H. 6.18; N. 15.35 


109 




2 


ooloriess crystals DiydroGhlorido] 

(Me0fH8o-Pr,0) 

mp;225-238% (decomposition) 

Bemental analysis for 

C„HaN4-2Ha*1/8H20 
CalodJ: 61.27; H, 7^1; N. 13.81 
Founds: 0. 61 JOS; H, 7^ N. 13JS0 



Example 110 

4-Chloro-2-phenyl-1-[2-(4-piperidyl)ethyi]-1H-tmidazo[4.5-c]quinoline hydrochloride and fumarate 

[0112] A mixture of 3.64 g of 4-chtoro-2i3henyl-1-{2-(N-triphenylmemyl-4i)iperidyt)6thyn*1H-Mdazo[4 
line, 30 ml of methanol and 1 0 ml of triftuoroacetic acid was stirred at room tempemture for 1 hour. The reaction mixture 
was concentrated, and the raaldue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trlfiuoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer waa adjusted to plH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methenol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a coiortesa Rquld. A part of the ootorfeee liquid wes converted Into hydrochloride In a conventional 
method. Recrystalllzatton from methanol gave colorless crystals having the melting point of from 257 to 265*C (de- 
composition), in the same manner, fumarate was prepared in a conventional method. Recrystatiization from methanol 
gave colortess oystals having the melting point of from 185.5 to 166.8"C (decompoeitlon). 

Hydrochtoride: 

[0113] 



Elemental analysis for C23H23CIN4 • HCI * H2O 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H. 5.88; 
H.5.77; 


N. 12.58 
N, 12.60 
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Fumarate: 
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[0114] 



Elemental analysis for C23H23 


CIN4 . C4H4O4 . HgO 


Calculated % 
Found % 


C. 61.77; 
C, 62.04; 


H,5.S7: 
H.5.40; 


N, 10.67 
N, 10.70 



10 Example 111 

4-Phenoxy-1'(2-(4-plperidyl)ethyQ-1 H-imidazo[4,5-c]qutnollne trffiuoroacetate 

10118] To a solution of 0.30 g of tert-butyl 4-{2-(4-phenoxy-1H-lmIda2o[4,5-c]-qulnolln-1 -yOethyO-l-plperldlnecarbox- 
15 ylate In 1 0 ml of methylene chloride, 1 ml of trtfluoroacetlc acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successh^eiy 
with Isopropanol and dllsopropyl ether to give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and ethanot gave colorless crystals having the melting point of from 211 to 216*C. 



20 


Elemental analysis for C23H24N4 


0 • CF3CO2H . I/8H2O 




Calculated % 


C. 61.44; 


H, 5,21; 


N. 11.46 




Found % 


C,61.26; 


H, 5.05; 


N, 11.47 



23 Example 112 



4-Chloro-2-phenyl-H2-(1-piperazlnyl)ethylMH-imida2o[4.5-c]qulnolinemethanesulfonate 

[0116] To a solution of 1 .20 g of tert-butyl 4-[2-{4-chloro-2-phenyl-1H-lmidazo-[4,5-c]quinolin-1-yl)ethyO-1-pipera2i- 
30 necarboxyiate in 1 2 ml of 1 ,2-dichioroethane, 1 .2 ml of methanesulf onlc acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol, and the precipitated 
crystals were coUected by filtration to give 1 .24 g of coioriesa crystals. Recrystalllzatlon from methanol gave colorless 
crystals having the melting point of from 256 to 270*C (decomposition). 



Elemental analysis for C22H22C1N5 - 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H. 6.11; 


N. 11.99 
NJ2.16 



^ Example 113 

4-Amlno-1.p-{4-plperidyl)ethyQ-1H-lmlda2ot4,5-c]quInoline hydrochloride 

(0117] A mixture of 1 .57 g of tert-butyl 4K2-(4-amino-1 H-lmida2o[4,5-cJqulnoiln-1 -y1)ethyl]-1 i3lperidinecarboxylate 
^ and 40 ml of ethyl acetate solution of hydrogen chlortde was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and me solvent was evaporated. The resulting residue was washed wRh 
ethyl acetate to gh/e 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as eluting solvents, and washed with dllsopropyl ether to give 
go coloriess crystals. Hydrochloride was prepared in a conventional mettiod. Recrystallization from ethanol gave coloriess 
crystals having the melting point of from 243 to 244'C (decomposition). 



Elemental analysis for C^yHjiNg . HCI • 3/4H20 


Calculated % 
Found % 


C, 59.12; 
C. 59.10; 


H. 8.86; 
H. 8.83; 


N, 20.26 
N. 20.30 



10118] In accordance with the metiiods of Examples 110 through 113, the compounds of Examples 11 4 through 186 
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were obtained. 
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10 






Pvamnia 




3 


m 


rnysicai prDperties (necrystaiKzatton solvent) 


19 


114 


Ph 


H 


0 


colorless crystals (CICHgCHgCI-AcOEt) 
mp,253-256''C (decomposition} 
Elemental analysis for C2iHi9CiN4 
Calcd.%: C. 69.51; H, 528; 15.44 
Found%: C. 69.29; H. 5.19; N. 15.27 


20 
2S 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp^73-286*C (decomposition) 
Elemental analysis for CiqH,7CIN4-2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14,99 
Found%: C, 51.47; H. 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals pumarate](MeOH) 
mp^8-271 .5»C (decomposition) 
Elemental analysis for 

C22H2iCIN4-1/2C4H404-3/2H20 

Calcd.%: C. 62.40; H. 5.67; N, 12.13 
Found%: C. 62.52; H. 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267*C (decomposition) 
Elemental analysis for C^7H^oCIN4-HCI 
Calcd.%: C, 58.13; H. 5.74; N. 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
45 


118 


H 


CI. 


2 


colorless crystals [trifluoroacatate] 

(MeOH^o-PrjO) 

mp^207.5»C 

Elemental analysis for 

Ci7HieCl2N4-CF3C02H-1/4H20 

Calcd.%: C, 48.78; H, 420; N, 11.98 

Found%: 0. 48.76; H, 4.34; N. 11 .89 
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Example 




R2 


m 


Physical properties (Recrystallizatfon solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICH2CH2CI-MeOH) 

mp.240*245''C (decomposition) 

Elemental analysis for 

C17H19CIN4O-I/2H2O 

Calcd.%: C, 60.09; H, 5.93; N. 16.49 

Found%' C 60 32- H 5 72* N 1 6 41 




120 


Me 


CI 


2 


pate brown crystals [trifluoroacetate] 
(EtOH) 

mp.201-202"C 
Elemental analysis for 
CiaH2iCiN4-CF3C02H-S/4H20 
Calcd.%: C. 51.62; H. 5.31 ; N. 12.04 

FouncnCi* C fi1 89* H 5 12* N 19 99 




121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235«C 

Elemental analysis for 

CiaHieCIFaN^-CFgCOaH 

Calcd %* C 48 35' H 3 85' N 11 28 

Found%: C, 48.31; H. 3.88; N, 11,21 




122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191.5-192.5»C 

Elemental analysis for 

C23H24N4-2HChH20 

Calcd.%: C. 61.74; H. 6.31; N. 12.52 




123 


Ph 


CI 


3 


colorless fine needles|^rifluoroacetate] 
(EtOH) 

mp,260»263*C (decomposttlon) 
Elemental analysis for 
C24H25CIN4 . CF3CO2H 
Calcd.%: C. 80.17; H, 5.05; N. 10,80 
Found%: C, 59.94; H, 6.08; N, 10.80 










Example 


R2 


B 


W 


Physical properties (Recrystaiiization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochlorlde](EtOH) 

mp,1 99-201 *C 

Elemental analysis for 

Ca4H26N4-HCI-7/2H20 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 

Found%: C. 61.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


125 


Ct 


CI 


CH 


coloriess crystals [trifluoroacetate](MeOH) 
mp^49-255*C (decomposition) 
Etementai analysis for 

Calcd.%: 0. 55.67; H, 4.30; 10.39 
Found%: G. 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOH) 

mp,255-262*C (decomposition) 
Eiementai analysts for C^H25CIN4- CF3CO2H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5,03; N. 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170*C 

Eemental analysis for C24H25CIN40-1/2H20 
Caicd.%: C. 67.05; H, 6.10; N, 13.03 
Found%: G, 67.32; H. 6.06; N. 13.02 


128 


CI 


H 


N 


colorless crystals priftuoroac6tate](MeOH) 
mp,260-26e*C (decomposition) 
Elemental analysis for C22H22CIN3-CF3CO2H 
Calcd.%: C, 56.98; H, 4.58; N. 13.84 
Found%: C, 56.76; H, 4.47; N, 13.82 
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Example 






Physical properties 
(ReorystainzaClon solvant) 


129 


CI 




eoloriess prisms (MeOH) 
inp.191-193% 

Elemental anslysia for CaHaClN4 
CaleiU: C. 70.87; 5^; 
FoundX: C, 70.70; H, 6j08; N, ^42B 


130 


CI 


"Ok 


colorless orystids (AcOEt) 

mp.156J-157j% 

Bemental analysis Ibr CaHaCIN4 
CalcdJS: C. 70.67; H« 5.93; 14.33 
FouiuB: a 70.64: H, SM; H. 1421 


131 


CI 




eoloriess crystds (EtOH) 
mp.ie9-171^ 

Bemental analysis Ibr CuHti GIN4O 
CalodJL 0. 67.26; H, 5.39; N. 14.26 
FoundX: C. 67.31; H. 5JSS; N. 14.32 


132 


CI 




(lee-PrOH) 

inp,1 58-1 63% (deeompoeitien) 
Bemental analyaia for 
CaHM0»ib-2CF,CO^-8/2HxO 
CaledJ: C. 49J»: H. 4.42; N. 10.60 
FouiMtt: 0. 48114: H. AAV. N. 10.73 


133 


Me 




pale brawn orystais (AoOEt) 
iiip38-88t 

Elemental analyaia for CaJ1oM,*HtO 
CaledJb C^ 71j«4; H. 7.24; N. 17.36 
FounA: a 71.25: H. 7.23; N. 17J03 
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Example 




Physioal propertias 
(Reorystalllzation solvent) 


134 




colorless fin* nsadJosCfumaratolCEtOH) 

Elemental analysis for 

CaHnCIH** 1/2C«H404' 5/2HzO 
GalodJk G. 90M: H. SM; N. 11j87 
FoumS: C. WjO?; H. 8J9; N. 11.60 

Specific rotation 

[a]o":-12J0' (c=0.1. DIISO) 


135 




eoiorleaa crystals [trifluoroaeatate] 
(BOH) 

iiy;Z18-221t?(deooiiipoaWon) 

Elemental analysis for 

C„H»CIH«-CF,CO,H 
CaledJ: C. 59j00; H. 8.68: N. 11J)1 
Founds: C, 88 J5: H. 5.83; N. 11J15 


136 




pale brown orystals CtrHluoreaeatatai] 

(MaOHHso-PrOH) 

mp,Z25-232%(daeeinpo»Mon) 

Elemental analysis for 

CBHaClll4-CF,C0xH 
CalcdJk C. 58.24: H. 52Si N. 11.32 
Fbundl: 0. 58J09: H. 8.28: N. 11.32 


137 




pale browm crystals lui iiuorooooiaioj 

(EtOH) 

mp;224^45% 
Elemantal analysis for 

C„H„CIN«S-CF,COxH-3/2HtO 
CalcdJk C. 51 J5: H. 4.68; N. 10.41 
RnouO: G. 51.65: H. 4.32; N. 10.18 



45 



30 
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Exmnplm 


R' 


PKysical properties 
(Recrystaiiization solvent) 


138 


ir-Bu 


eoloHess crystals (AoOEt) 
mp.130-131'^ 

Bementsl analysis far CS1HZ7OIN4 
CaicdS: C, mjHk H. 7J4; N. 1S.10 
Foundl: C. 97.76: H. 7.59; N, 14J96 


139 




colorless crystals [triflu0roaGetate](EtOH) 

mpJ39-139.5% 

Bemental analysis for 

CaH»ClN4-3/2CF,C02H-H20 
CaledJ: C. 53.29; H. 539; N, 936 
FdundX: C. 53^3; H, 533; N, 936 


140 


Bn 


pale brown crystala (AoOCt iso PrJO) 

nip^30-234% (deeomposHJon) 

Elemental analysis Ibr GmH»CIH«-1/4HsO 
CalodJ: C, 70.40; H, 6Ji8; N. 13.68 
FoundX: C. 70.41; H. 6JZ7; N, 1334 


141 




pale yellow crystala [methaneulfbnato] 
(MeOH) 

mp,1 96-207%(deeoniposition) 

Bemental analysle for 

CisHnC(N4-2CHsSOaH*HtO 
Caled.X: C. 51.71; H, 5.62; N. 833 
FbundS: a 5139; H. 5.42; N. 837 
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Example 




Physical properties 
(Recryetallization solvent) 


142 


XT' 


eoloriees erystals [fuinarate](MeOH) 

mp^4^229t^ (deeomposftion) 

Elemental analysis for 

CuHnCIN4-C4H404-HsO 
Caled.%: C, 62^9; H. 5.80; 10^9 
FoundX: C. 82.46; H. 5J»: M. 10.42 


143 


XT 


coloriess erystais Dkimarate](EtOH) 
mp;!1 3^21 6t: (decompoeitbn} 
Efemental analysis for 
Cz«HBCIN40-C4H«04-1/4HtO 
CaledJk 0, 62.10; K H. 10^ 
Founds: C. 61M; H. 5.45; N, 10.30 


144 


XT 


ooiorless orystals [trifluoroeeetate] 

(MeOtKso-Pr,0} 

mp;»3--257\^ (deeompoaition} 

Bemental analysts for 

CuHMCiHiS- CFaCOsH- 1/2HsO 
Oalodik 55.76; a 4.86; fi lOiUI 
FbundSb C. 55 J7: a 4.59: N. 9.99 


145 


X^ 


ooiorless crystals [trHluoroaoetate](^H> 

mp;t18"-225% (deeompoaition) 

Bemental anaiysia fbr 

C„HnClN40S-CFMH 
CalodS: C. 55il7; R 4^62; K 9.88 
FoundK a 54.91; li 4.69; N, 9.77 


143 


Xf 


cofortesa erystala [trHliioroaoetale](MeOH) 

mp^70-277^ (decompositlen) 

Bemental analysis for 

CMHmCIIUOtS- CFsCO^H 
GalodJk G. 63 J6; li 4.48: N. 9.61 
Found*: 0, 53.51; H, 4^ N. 9.62 




EP1 104764A1 





Qt 


Physical properties 
(Recrystalfizstion solvent) 


147 




eoloriess crystals [fiimarate](EtOH) 

mp,1 92-1 98% (decomposition) 

Bemsntal analysis for CaHnCIFN4-G4H404*H20 

Calcd.%: C. 59.72; H, 5^0; K 10^2 

FoumlS: C. 59J1; a SIH; N. 10^ 


148 


XX, 


coioriass crystals Cfumarata](MeOH-iso-PrOH} 

mp,184^187% (dscomposition) 

Elamsntai analysis for Gt,HttCIFN«-C4H4O4-H20 

CaledJk C, 59.72; H. 5^; N, 10.32 

Foiaid%: C, 60.00; H. 4.91; N. 10^4 


14S 


XX 


colcrisss crystals [fiiinarate](lleOH) 

mp,204-209% (dsooRipositlon) 

Bemsntal analysis for CnHBCIFN4-C4H404-HiO 

CalodJk C. 59.72: 5.20; N. 10.32 

Foumn* C 59^3* H 4^2: N 10.41 


150 




colorless crystals [trifluoroaoetetolCEtOH) 

inp^60-263% (dseomporillbn} 

eaimntal snaiysts for CaH,|aF4H4'CF,COiH*l^ 

CslcdJk C. 50.47; H. 3.73; N. 8.42 

FoumK: C. 50.33; H. 3.53; N. 8J51 


151 






cdorlsss crystal* [trifluoroaostata](ltoOH) 

mp.259-281'C(«i8coRiposition) 

BsiBSiital analysis fiar (^iitCIF^'CFtOQiH 

CalodS: C. 50.48; H. 3.22: N. 8.42 

FbundS: C. 50.28; H. 3 J8: N. 8.46 
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Example 


R' 


Physioai properties 
(ReorystaJlization selvenO 


152 


JO 


eoloness crystals umthanastilrenatsj 
QEtOlD 

inp.19S-202% (daeompositioii) 
Bftimntai analysis for 
CaHttaNb- CH,SO,H-5/4HaO 
CalodI: C, 54.1 1: H. 5.53; N. 13.72 
r^iuniiB* w« 9^.1 til n, e.4a, N, la.M 


163 




eoloriess crystals Cfuinarate](MeOH-EtOH) 

mp.l 81-1 85jB% (decomposition) 

Bemental analysis for 

CsHaCINg-C4H404-H|0 
CalcdJ: C, 59^7: H 5^7: M. 13^1 
Founds C. 59.37; H. 5.11; N. 13^7 


154 




pale yeiloar fine needlea CtrHhioroaGatatB] 

(EtOH) 

mp,l 97.5-204% (deoompoaition) 
Bemental analysis for 
CaHttaf^*CF,CO,H-1/4HtO 

Found!: C. 56.45; H. 4.58; 13.72 


155 


JX 


eoloriess erystala [trflluoroaoetatolCEtOH) 

mp^50-255% (deeomposltfon) 

Bemental analysis for C2»Hc7CIN4-CF,COxH 
CalodJ: a MM: a 4J6; 9.64 
FeundS! C 83^1- H. 4Mr N A fl3 


156 


XT 


eoloriess crystals [trifliioroaeetaAelQElOH) 
mp.1 445-146 j% 
Bemental analysis for 

CalodJb C. 5».68; H. 5JM; N, 8.98 
FoundK: C. 59.44; H. 4.71; N, 9m 



EP 1104 784 A1 



Example 


R' 


Physical properties 
(Recrystallization solvent) 


157 




pale groan cry8tal8[trifiuoroaoatate](EtOH) 

Bemental analysis for 

Ci4HaCIF,N4- CFtCOsH-5/4HsO 
Calcd J: 0. H. 4^ N, 9.41 
Founds: C, 52.54; H. 4.19; N, 9J3 


158 


p 


cobriess crystals Ctrifiuon>aoatata](MeOH) 

inp,231-241 % (daoompoaitlon) 

Qemental analysis for 

CxiHt,CIN40-CF,C02H-1/2H,0 
CalcdJK: C. 54J82; H. 4.60; N. 11.12 
FouniS: 54.73; H. 4.42; N. 1 U1 


159 






colorless crystals [trifluoroacststa](EtOH) 

mp;i56-251 % (decompoaition) 

Qemental analysis for 

Cz|HtiCIH4S-CFaCOsH-l/4HsO 
CaledJL 53Ji9; 4.40; N, 10J7 
Foundl: C. 53 J3; H, 4^; N. 10J0 


160 




colorless crystals [trifluoroaeetatelCMeOH) 

mp^70-273%(deooinposHicn) 

Bemental analysis Ibr 

CsoHtiGINi- CF,COsH- 1/2IM> 
CalcdS: C. 52.44; H. 4.60; 16.68 
Foundl: C. 52.15: H. 4.74; N. 16.95 


161 


8 




pale biofwn crystals [trifluoroaeetate] 

(EtOH-EltO) 

mp;»3-203.5% 

Bemental analytds for C|BHsiCIN,S-CFaCOtH 
CalcdJk C. 51.61: H. 4.13; 13.68 
Founds: C. 51.48: H, 4J22: N. 13J2 
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Example 


R' 


Physioai propertios 
(Raorystallization solvsnt; 


162 




pale yellow orystale DiydroohloridalOso-PrOH) 

inpi45-249% (deoomposition) 

Elemental analysie Km- Ci«HaFN4-2HCI*3/4HiO 
Oaled J: C. 60.70: H. 6J0S: N. 1IM 
Foumff: C. 60 J1: H. 5.93: N. 11.72 


163 






eolortesa erystala DiydraehloridaKEtOH) 
NMR speotnim 6 

(DIIISO-dt)ppffl:1^1-40(2H^.1 J»-1 .70(1 H^.1.70 
-1J0(4H^^.65-2J0(2H^)^.10-3.25(2H.m)4.17(3H 
^),4.73(2H.t,J=7.5Hz).7J7(1HA.^7.5Hi)^J04(1HAJ= 
73Hz)jB,55-BJ5(2H,m)jBJB4(lHJbrs)JiJ6UHJir8) 


164 


JO 


pdo brown crystals (AcOEt) 
mpj 78-1775^ 

Bsmental anaiysts for CbHisHb 
CalcdS: C. 74.36; H. 6.78; N. \9JBS 
Fomuft: C.74JQ9: H. 6J0: M. 18.89 


16S 




odorless crystals DiydrooMorlde] 

(MeOHHso-PrOH) 

nip>300% 

Bsmental analysis for Q0HbF,M4-2HCI-1/2H,O 
CaledJk C. 57.70; H. S.tt; H. 10.77 

C— -M-itlt n ITT 79* H IS 19* N 10 70 


166 


3 


2i 


pale yeUow oryatale Qao-PiOH) 
inp,1S0-1B7% 

Bemental analysis for CsHztMiO'HtO 
CaledJl: C. 80.82: H. 6J2: N. 14 JO 
FoumA: C. 68.53: H. BSV. N. 14.58 
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Example 




Physioal properties 
(Recrystallfzation solvent) 


167 


"p 


colorlesa orvstala Divdnifshloriilal 
(ElOH) 

iiip;ei8-2i8'C 

Bemeirtai analysis fcr CnH^Nt*3HCI 
Cale4iS: C. 53J8; H, 5.79; N, 17J9 
FoundX: C. 53.63; H, 6i>1: N. 17.89 


168 


P 


pale yellow crystals Diydrachloridal 
CMsOH) 

mp.293-298t; (decomposition) 

Semental analysis tor 

C„HaN5S*2HCl*H|P 
CaicdJt: G. 53.84; H. SJ1; N, 14J9 
FoundX: C. 5359; H. 5.71; N. 14^2 


168 


P 


pale yellow erystals QiyiiraehlorMa] 
(EtOH) 

mp,196-t89'C 
Bemental analysis for 

CbHmN4S-2HCI-3IV> 
Calod.%: C. 52.48; K 6.41; N, 11.13 
Found%: C, 52.44; H. 5-68; N. 11. 13 


170 


P. 


pole yellow erystals [trHliioroaoatate] 

mp228-229lB 

Elemental anatysisfor 

CaH|,M4S*3/2CF,CO|H* 1/ZH,0 
CalodJ(: C. 54.73; H. 5J>3; N. 9 J2 
Founds: 0. 54.46; H. 4.81; N, IOjOO 


171 


Ma 


pale ysUow erystals Oiydreehleride] 
(EtOH) 

mpjt74^7'AS(deeempeslUon) 

Bamental analysis far 

CaH|,M4S'2HCI*5/4H|0 
GalodJ: C, 5ejB4: H. 6.33; N. 11.53 
Founds: C. 58.78; H. 8.11; N, 1 1JBI 
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Physical properties 
(RecrystafOzation solvent) 


172 


p. 


CI 


eolariflfis AffVBtals f^riffhuiraaeetatHl 

(EtOH) 

mp,180-19O% 

Elenental analysis for 

CttHaCIM4S-3/2CF,C02H 
CaledJ: 0, S1J9; H, 4^4; 9.63 
FouiMtt: C. 51j54: H. 429; N. 9.65 


173 


Me 


CI 


anlarlAss arvetele rfarifliHireafiaftefeBl 

OEtOH) 

inp,184^188lC 

EtomBfitai analysit for 

(^HbiCIN4S-5/4CF,CO«H 
CalodJt: C, S3.1», H. 4^; N, 10.12 
FmmHk 0, 83.18: H. N. 10^ 


174 




Me 


daIa hrawn in M^tjthi mwrfniaMoriclfll 

ftWMV 0f WWn l#f ywVMNv ^1 Wl WM HWJ 

(ElOH) 

inp^45^246S% 

Eleinantal analyais fbr 

CBHifr^*2HCI*a/2H,0 
CaMJ: 0, 57 J2; H. 6 J8; K 1524 
Fbuniil: a 57 JS; H. 6.33; N. 1S23 


175 


"p 


Me 


Bftte hwBiti Af^iBftfllB rWiififBahiiiriiiAl 

OEtOH) 

Elemental analysie fbr 

ObHoN^*2HCI*6/2HiO 
CalodJ: a 5621; H, 6.97; N, 14.25 
Founds: C. 55.95; 6.70; K 1423 


176 


H 




BaleHese wriHffwirtrifliwtffttenw*^**^ 

WIliT 1 VW f09 raillwLV ■ llliwl 

OEtOHHse-PPfO) 

nip.1895-192.S% 

Senwntal anetysis fbr 

0BHnFN4O-GF,CO,H 
CalediK: C. 59J2; H, 4.80: N. 11.11 
Founds: C. 59.41: H. 4J9: N. 11.16 
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Example 




Physioal propertiM 
(RaorystaOizalion aolvwil) 


177 


OPh 


oolorlms crystals [trifliieraaeatata] 

(EtOH) 

mp^H^ZISj'C 
Elamairtal analysis for 
CaHsNfO* CF,C02H-1/2H.O 
GdodJt: C. 65.14: H, 5.29; N. 9J0 
FbumlX: C. 65.40: H. 5:07; N. 9JU 


178 


NHPh 


edoriesa crystals (MeOHHso-PrOH) 
in|>,191-194'C 

Elamantal analysia for CaHaNs 
CaledJI: C. 77.82; H. 6^9; N. KJSS 
FowmO: C. 77.76: H. ej69: N. 15.58 


179 


NHMa 


pale yellow crystals DiydroeMerida] 
Qso-PrOH) 

nv;n9-2io% 

Eiamsntal analysis for 

0MH(|N,*2Ha-7/4H,0 
CaiodJt: C. 58 J3: H. 6.69; N. 14Jt9 
FoiuKflL C. 58 J8: H. 6.51 ; N. 14.13 


180 


NM«i 


colorless orystals Qiydroehioflda] 
(MsOH) 

np,205-206J% 
Eianwntal analysis fbr 

GHHtiNa'2HCI*5/2HiO 
CslodJk C. 58 jn; H. 7 J)1 ; H. 13.53 
FtendX: C. 58J01: H. IM: N. 13.50 


181 




edortoss crystals Diydroehlorldal 
(EtOH) 

nipJtlO-212% 
Bamental analyris fcr 

CBHvNB'ZHCi'HaO 
CaledJk C. 62.15; H. 9JS3t; N. 13.94 
Foundl: 0. 61J9: H. 8.44; N. 13.85 
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Example 




PhysiGal properties 
(Reorystalfizatiofi toivant) 


182 


NHBn 


oolorien erystals^Diiydroehioride] 

Osa-PrOH) 

inp244-245% 

Bemental anafysis for 

Q»H„Hi-2HCi-3/4HzO 
Oa^GdS: G, 65.75; H, 6^5; N, 12.78 
Foundl: C. 65J1: K 6.13; N, 12.68 


183 




pale yellow eryetals Diydrochloride] 
(EtOH) 

mp.1Bfr-193% 

Elementai analysfe fer 

CaH»H|-3HCi-2H,0 
CakMUk a 57.29; K 8.13; 13 J2 
Feimdl: C. S7M; H. 5 J8; 13.77 


184 




Dale yellow ervstria Divdraehloriilal 
(EtOH) 

Samantal analysis for 

CaHt4Ni*3HCI-3/4HtO 
CaiodS: C. 88J3: H. 8.72; N. 14J5 
Foundl: 0. 88.12; H. 8.83: N. 1M8 


185 


X) 


colortese iieedloe O^yd^o^^ilorid^J 
(EtOH) 

rap.t87-18S% 

Etomental analysis for 

CaHttN«*2HCI'3/4H|0 
CaledJ: C. 63J3: H. 9J99; H, 13.31 
FoumiX: C. 64I>5; H. 6.83; N. 13.32 


18< 




colorless crystals [hydrocWeiMel 

(EtOH-tso-PrOH) 

iiip.194^185% 

Bemental analysis Ibr 

CnHnNgO* 2Ha • 3/2H,0 
Caledl: C. S8J8; H, 8.70; N. 12J3 
Found!: 0. 58.72: H. 8.64; N. 12.85 



Example 167 

1 -[2-(N-n-Butyl-4-piperi ciyl)ethyl]-4-chloro-1 H-lfnlda2o[4,6-clqulnollne hydrochloride 

[01 19] To a suspension of 1 .20 g of 4-chlorD-1 -(2-(4-pipertdyf)ethy(]-1 H-imIdazo-[4,5-c]qu}nonne trlf luoroacetate and 
0.77 g of potassium cartonate In 6 ml of N.N-dlmethytfomiamide, 0.30 ml of n-buty) bromide was added dropwtse at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 1 0% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared in a conventional method. Recrystalllzation from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 15B*C. 



Elemental analysis for C2iH2;CIN4 • 2HCI . I/2H2O 


Calcuiated% 
Found % 


C. 55.70; 
C, 55.80; 


H. 6.68; 
H. 6.65; 


N, 12.37 
N. 12.44 



10 

ExannplelSB 

1 -[2-(N-Acetyt-4-plpef1dyQethyl]-4-chloro-1 H-imidazo[4,5-c]qulnollne 



15 [01 20] To a solution of 0.60 g of 4-chloro-1 -[2-(4-piperidyl)ethyI]-1 H-}mldazo-[4,5-c]quinoI}ne trif luoroacetate In 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour. After the 
reaction, the solvent was evaporated. The residue was added with teopropanoi and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and dilsoprqsyl ether gave ootorless crystals having the melting 

20 point of from 1 83 to 1 86.5*C. 





Elemental analysis for C19H21CIN4O 




Calculated % 


C, 63.95; 


H, 5.93; 


N, 15.70 


25 


Found % 


C, 63.81; 


H,5.87; 


N. 15.61 



[01211 in accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 




45 



50 
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Example 


R' 


B 




m 


Physical oroDerties 
(Reerystainzation solvent) 


189 


Ph 


H 




2 


ooloriess orystals Osv-PrOH> 

Elemental analysts for CtiHnCIN4 
CalcdJ: C. 71.19; H. BJ22; N. 13^ 
Foundl: C, 7\M; 6.18; N. 13^6 


180 


H 


• a 


"Ok 


2 


BfilArliim anffitsls iWiMiffiBAhlfftrulifel 

(EtOH) 

mp J{38^46% (dacemposHion) 

Elanwntai analyais ffar 

CMKt4GI,N4-Ha •1/4HiO 
CalcdJt: C. SOjOI; H. 5^- N. 11.66 
Founds: C. eOilt; H. 8.62; N. 11.67 


181 


H 


H 


"Ok 


1 


eeloflASB arvtaia fWuilriwdftlArbljil 
(EtOH) 

nip,248-2S7% (doeompesitioii) 

BemMital analyBis for 

Gal^ON«<HCI-1/4HtO 
CalcdJL- C. 83J6: H. 5.72: N. 12.97 
Feundl: C. 63J8; H, 5.80: N. 12.93 


192 


Ph 


H 




2 


eoioriaw eryslds (CHbCls-iso-Pr,0) 

in».154^l80'X; 

Eleniantai anaiyaia fcr 

CsHigCIHtOMyW^O 
CatedJ: C, 69il0; H. SJ5: N. 12J7 
Fbumil: 0. 88.78; H. 5.78; N. 12.71 
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Exainpb 




m 


Physical propartias 
(Recrystallization solvent} 


193 




1 


colorless crystals Diydrochlorida] 

CMeOHHsoH^r,0) 

nip,2S9-280% (daoomposition) 

Bomental analysis for 

CaHt4N4-2H(a-3/4ltO 
CaledJk C. 82.37; H, 6J26; N. 12.65 
Founds: C. H. 6.45; N. 12.60 


194 




2 


oolorlass crystala Diydrochlorida] 

(MaOH-iSO-PrjO) 

mp.l 59-1 56% (daoomposition) 

Elamantal analysis for 

Cs«HtiN4-2H(a-1/2H|0 
Caled.%: C, 63.71; 6.46; N, 12^8 
Founds: C, 63 JO; H. 6.68; N. 12.11 



Example 195 

4-Ch!oro-1 •[2-[N-{4-fluorophenyl8ulfonyO-4-plperidyl]6thyl]-1 H-lmidazo-[4,5-c]qulnollne 

[0122] To a suspension of 0.50 g of 4-chlorD-1 -[2-(4-piper!dyl)ethyl]-1 H-imidazo-[4,5-c]qulnollne trifluoroacetate and 
0.32 g of potassium carbonate In 2 mi of N.N-dimethylfonnamlde, a solution of 0.23 g of p-fluorobenzenesutfonyl chlo- 
ride in 3 ml of N,N-dfrnathytformamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 1 0% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to gh^e 0.35 g of a colorless solid. Recrystallization from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 1 75 to 1 78.6*0. 



Elemental analysis for C23H22CiFN402S 


Calculated % 
Found % 


C, 58.41; 
58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 

1 -[2-(N-Methanesulfonyl-4-piperidyOethyl]-4-phenoxy-1 H*in)lda2o(4,5-cHuinotine 

[0123] To a solution of 1 .00 g of 4-phenoxy-1 *[2-(4-plpei1dyOethyll-1 H-imldazo-{4,5-c]qulnoline trifluoroacetate and 
0.57 ml of triethylamine in 10 ml of methylene chloride. 0.16 ml of methanesulfonyl chloride was added dmpwise at 
room temperature, and the mixture was stlned for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the soh/ent was evaporated to give 
a colorless liquid. The resulting colortess liquid was soiidifled with ethyl scetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Recrystalltzation from amixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76*C. 



Elemental analysis for C24H26N403S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H. 5.96; 


N, 12.44 
N, 12.28 



[01 24] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were oistained. 
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Example 


RA 


Physical properties (Recrystalllzatfon solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr20} 
mp.201.5-202*C 

Elemental analysis for C30H30N4O3S 
Calcd.%: C. 68.42; H. 5.74; N. 10.64 
Found%: C, 68.46; H, 5.83; N. 1053 


198 


EtOgC 


colorless crystals (AcOEt-lso-Pr20) 
mp,132-133»C 

Elemental anatysfs for C26M2aN403 
Calcd.%: C. 70.25; H. 6.35; N. 12.60 
Found%: C. 70.13; H, 6.34; N, 12.50 


199 


Bn02C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,br8),1 .50-1 .70(1 H,m),1 .7B(2H,br8),2.00(2H.q.J= 7.5Hz),2.81 (2H.brs),453(2H. 
brB),4.63(2H,t.Ja7.5H2),5.1 3{2H,s),7.25(1 H,t^7H2),7.30-7.40(6H.m).7.39(2H,d^ 7H2), 
7.44(2H.t,J-7Hz).7.50(1 H,td.J»85.1 H2).7.57(1 H.t d,J=8.5,1 H2),7.90(1 H.dd.J=8.5,1 Hz), 
7.94(1 H,s).8.04(1H, dd,J«8.5,1Hz) 
IR spectrum v (liq.) cm'^:1698 
Mass spectrum m/z:506(M^) 



Example 200 



4-(2 -(4-Amlno-1H-lmldazo [4.5-c]qulnolln-1 -yl)ethyri-N-methyl-1-plperldlne-carbothloamlde 

[01251 A suspension of 0.50 g of 4-amlno-1 -B-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]-qulnollne and 0.37 g of methyl- 
tsothlocyanate In 10 ml of methylene chloride was stlnBd at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of coloriess crystals. Recrystelilzatlon from a mixture of methytone 
chioricto and methanol gave colorless crystals having the melting point of from 216 to 21 8*C. 



Elemental analysis lQrC^Jti2^H^ • I/2H2O 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H. 6.67; 
H, 6.66; 


N. 22.26 
N, 21.97 



[01261 in accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-ChIoro-2-phenyl-1 H-lmlda2o(4^]qulnolln-1 •yl)ethyl]-N-methyl-1 -piperldlnecarbothioamlde 
[01271 

Appearance: coloriess crystals 
Recrystallization solvent: methanol 
mp: 21 5"220"C (decomposition) 
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Elemental analysis for CgsHaeCINsS 


Calculated % 
Found % 


C, 64.71; 
C. 64.80; 


H, 5.65; 
H. 5.62; 


N, 15.09 
N. 14.96 



Example 202 

1^ -(^Aml<flno■41>lp8ridyOethyn■4<hloro■2-pher^yl-1H•^mida2ot^ hydrochloride 

roi281 A aohrtlon of 0.75 g of 4-chloro-2-phenyl-1-t2-(4-plperidyl)ethyQ-1H-lmida20-l4,5-cIqulnoIlne 0.40 g of1H- 
STole-l^arboxyamldine Sydrochlorlde and 0.39 ml of triethylamine In 5 ml 

room lemperaJre for 19 hours. The reacUon solution was concentrated and the residue was added with ethanol. 
and^thTnthTpredpitated crystals wer^coll^^ 

ethanol gave coloriess crystals having the melting point of from 270 to 273-0 (decomposition). 



Elemental analysis for C24H25CIN8 • HCI • I/2H2O 


Calculated % 
Found % 


C, 80.25; 
C, 60.47; 


H. 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



roi291 As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of Inhtoltoiy actions against producUon of TNF- o and IL-1 p m human cells will be shown below. 

1 . Preparation of blood cells for culture - 
[01301 AboutSOmLofwholebloodwascollectedfromadullheaffliyvolunteersbyvenepunctu^^ ^ 
Shteh containing 170 of Novo-heparin 1000 (Novo-Nordlsk A«). Then, PBMCs ^^^^^^^^l^'^ 
Ste) were propared using a cell separation tube. LeucoPREP™ (Becton Dickinson) and cultured wlj HPMI-1640 
me^m (Nteul Pharmaceutical Co.) containing 2 mM L ^lutamlne (Life Technologies), 2.5 U/ml pencil n-Z5 ngJL 
S^o^TsoluUon (Life Technotogle8)supplemented with 10%fetal calf serum (inter^^^ 

mL 

2. Preparation of test compounds 

[01311 Test compounds wero dissolved in distlHed ultra-puro water, dimethyl sulfoxide, or 0.1 N »Vdrod»loi1c add 
20 iiM . and then sequentially diluted with saUne and used. TT»e compounds wero examined at concentrations ranging 
fram10-«Mto10*M. 

3. Treatment of cells with msdicaments 

101321 10|iLof1^gAnLllpopoly8accharlde(LPS)wasaddedtoa96^eB(flatbottom)plateforM^^ 
S "issue culture plate (Becton Diddnson), containing 180 nL of the PBMCs In the aforementioned medium. Ator 
30 mInZ. wTl i the solution of the test compound or the solvent was further added to each well, and the plate 
was coverod wltti a plastic lid and Incubated at src lor 1 6 hours m an atmosphere of 5% COg. 

4. Determlnadon of human TNF-a an d human iL-iP 

[01331 Anenzymelmmunoassaybythesandwtehmethodwasperfomiedtodrtemilnem^^^ 
L-1 B n the cuSire supernatant The anthcytoWne antibody (the flrot-antlbody) was diluted and p^aoed In a 96^H 
mlcrotIerplate8forco^ng.Afterthe wells were washed, the culture supem^^ 

So e«h well and ln.Jbatsd..Then the second^ody against cytokine and me ^''^'^^^"^^^Z 
or«itibodyweresuccessh,ely added While apptying washing processeebetweentheopero^^^^ 

fnaoreoMratetramethylbenzldine solution (DAK^^ 

q^eSSh 1 N sulfuric add. and 'then the absorbance at 450 nm of each "-^"^2^ 
J^aiTeSBTw-Vmax"* (Molecular Devtees). The concentrations of the cytokines were detemilned t^^ quantifl- 
Srs^^S<!Ln«" (Molecular Devtees). n comparison with the callbretlon curves obtained by using the re- 
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combinant cytokines as the standards. For detemiination of human INF-cc* monoclonal anti-human TNF-a (ENDOG- 
EN), potyclonai rabbit anti-human TNF-a (Phamna Biotechnologle IHannover), peroxidase conjugated donlcey anti- 
rabbit IgG (Jaclcson ImmunoRes. I^s.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and thlrd-antlbodys and the standard for the calibration cun^e, respectively. For detennlnation of human 
5 IL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
Icey anti-goat IgG (Chemicon Intematlonal), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p. the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine Induced by treatment with LPS together with the test compound against the amount of the 
to cytokine induced isy treatment solely with LPS. 
[0135] Results are shown In tables 1 and 2. 



Table 1: 



inhibitory action against TNF- o production in human cells 


Compounds 


Administered concentration (iimol/L) 


0.001 


0.01 


0.10 


1,0 


10 


Bcample 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


. 26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production In human ceHs 


Compounds 


Administered concentration (^mol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


ExanH>le 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


86 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[01 36] These results clearly indlcala that the compounds of the present invention have excellent Inhibitory acttons 
45 against productton of TNF and IL-1 . 

Industrial Apptteabllty 

[0137] The compounds of the present Invention have excellent Inhibitory actions against production of TNF or IL-1 
50 and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1. A 1 H-imidazopyridlne derWative represented by the foliowing general formula or a salt thereof: 
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wrherein represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; represents hydrogen atom, an aikyl group, a halogen atom, hydroxy! group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or a heterocyclic ring which may be 
substituted with one or more alkyi groups, alicoxyl groups, or halogen atonrvs; R^ represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidlno group, at least one of and R^ is not hydrogen atom. 

A 1 1H-imidazopyridine derivative represented by the following general fonnula or a salt thereof: 



wherein R^ represents hydrogen atom, hydroxyl group, an allcyl group which may have one or more substituents, 
a cycloallcyi group which may be substituted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; R^ represents hydrogen atom, an alkyi group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or hsterocyclb ring which may be sub- 
stituted with one or more allcyl groups, aikoxyi groups, or halogen atoms; m represents an integer of from 0 to 3; 
R^ represents hydrogen atom, an allcyl group, t»enzyl group, triphenylmethyi group, an aikanoyi group which may 
be substituted, an alicoxycaibonyi group, benzytoxycait»)nyi group, a thiocarbamoyi group which may be substi- 
tuted, an altcanesuifonyi group, a benzenesulfonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

The compound or the salt thereof according to dalm 1 or claim 2, wherein the ring A Is benzene ring or thiophene 
ring. 

A medicament which comprises as an active ingredient the 1 H-imldazopyridine derivative or a pharmacologlcaily 
acceptable salt thereof according to claim 1 or claim 2. 

The medicament according to claim 4 which Is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 
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